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Signetics would like to thank you for your interest in our FAST product line. Because of its wide 
customer acceptance, FAST has become the world's leading high-performance logic family. 
We are proud to participate in and contribute to the dynamic growth of this product family. With 
over 150 part types released to production, Signetics now offers the broadest selection of 
FAST products. 

Each data sheet contained in this manual is designed to stand alone and reflect the latest DC 
and AC specifications for a particular product. Several changes differentiate these data sheets 
from previous ones. First, all reference to military product has been deleted, specifically, to 
reflect recent government requirements imposed by Revision C of MIL-STD 883, including the 
general provisions of Paragraph 1.2. Specifications for military-grade FAST products are 
available in the latest Military Products Data Manual available from your nearest Signetics 
Sales Office, sales representative, or authorized distributor. Second, each commercial 74F 
product is specified over a 10% Vcc range, for both AC and DC parameters. Additionally, DC 
specifications for Voh and Vol a re provided over the 5% Vcc range. 

This 1987 FAST Data Manual updates a large number of data sheets which were "preliminary" 
in the 1986 Manual, and adds other newly defined products. 

Features of this data manual include: 

• Updated Availability and Functional Cross-Reference Guides 

• An expanded Circuit Characteristics Section 

• A User's Guide 

• Selected Application Notes 

• An expanded chapter on Surface Mounted Devices (SMD) and an Application Note 
on Thermal Considerations in SMD 

• An expanded section on package outlines 

New FAST part types are being released continuously. As you see new product announce- 
ments, please contact your nearest Signetics Sales Office, sales representative, or authorized 
distributor for the latest technical information. 

In addition to FAST, Signetics Standard Products Division offers the industry's broadest line of 
commercially available Logic Products, spanning a wide speed/power spectrum from ECL 
(100K/10K) to TTL (74, 74LS, 74S, 74ALS, 8T, and 8200) to CMOS (4000 Series, 74HC/HCT, 
74AC/ACT). Information on these product lines is also available from your nearest Signetics 
Sales Office, sales representative, or authorized distributor. 
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DEFINITIONS 


Data Sheet 
Identification 


Product Status 


Definition 


Objective Specification 


Formative or In Design 


This data sheet contains the design target or goal 
specifications for product development Specifications may 
change in any manner without notice 


Preliminary Specification 


Preproduction Product 


This data sheet contains preliminary data and supplementary 
data will be published at a later date. Signetics reserves the 
nght to make changes at any time without notice in order to 
improve design and supply the best possible product. 


Product Specification 


Full Production 


This data sheet contains Final Specifications Signetics 
reserves the nght to make changes at any time without 
notice in order to improve design and supply the best 
possible product. 
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THE HIGH-SPEED LOGIC OF 
THE '80s 

Product Description 

Signetics has combined advanced ox- 
ide-isolated fabrication techniques with 
standard TTL functions to create a new 
family designed for the '80s. The high 
operating speeds of FAST can push 
system operating speeds into areas pre- 
viously reserved for 10K ECL, but with 
simple TTL design rules and single 5V 
power supplies. Low input loading allows 
the user to mix LS, ALS, and HCMOS in 
the same system without the need for 
translators and restrictive fanout require- 
ments. 

FAST circuits are pin-for-pin replace- 
ments for 74S types, but offer dissipa- 
tion 3-4 times lower and higher operating 
speeds. Existing systems can achieve 
much lower power and improved perfor- 



mance by replacing the 74S types with 
the corresponding FAST devices. 

The input structure provides better noise 
immunity because of higher thresholds, 
while the oxide-isolation and new circuit 
techniques create devices that have less 
variation with temperature or supply volt- 
age than existing TTL logic families. 
Signetics guarantees all AC parameters 
under realistic system conditions - 
across the supply voltage spread and 
the temperature range, and with heavy 
50pF output loads. 

The use of high-capacitance PNP inputs 
has been avoided, and clamping diodes 
have been added to both the inputs and 
outputs to prevent negative overshoots. 
High input breakdown voltages allow 
unused inputs to be tied directly to Vcc 
without pull-up resistors. 



Multiple sources and a complete family 
of powerful circuits combine to make 
Signetics FAST the logic choice of the 
'80s. 

FEATURES 

• 3ns propagation delays 

• 4m w/gate power dissipation 

• Guaranteed AC performance over 
temperature and extended V C c 
Range: 5V ± 10% 

• High-impedance NPN base input 
structure on many types for 
reduced bus loading in Low state 
Oil = 20mA) 

• Standard TTL functions and 
pinouts 

• Replacement for "S" types... 1/4 
the power 

• Designer's choice for new 
system designs 
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Signetics commercial FAST products are generally available in both standard dual-in-line and 
surface mounted options. The ordering code specifies temperature range, device number, and 
package style as shown below. For commercial product, the standard temperature range is 0- 
70°C. Available package options are shown on individual data sheets in the "Ordering Code" 
block. For surface mounted devices the S.O. plastic dual-in-line package is supplied up to and 
including 28 pins. Above 28 pins, the plastic leaded chip carrier is utilized. 

A wide variety of functions and package options is available for military products. Information 
on military products is available from the nearest Signetics sales office, sales representative, or 
authorized distributor. The Signetics Military Products Data Manual contains specifications, 
package, and ordering information for all military-grade products. 

ORDERING CODE EXAMPLES 

74F240 N 



-Package Style 
-Device Number 



TEMPERATURE 
RANGE 


DEVICE 
NUMBER 


PACKAGE STYLE 


Commercial Range 
0°C to 70°C 


74FXXX 


N = Plastic DIP 

D = Plastic S.O. DIP 

(surface mounted) 
A = Plastic Leaded Chip Carrier 


Military Range 
-55°C to 125°C 


See Military Products Data Manual 
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DEVICE 


DESCRIPTION 


AVAILA- 
BILITY 


74F00 


Quad 2-lnput NAND Gate 


A 


74F02 


Quad 2-lnput NOR Gate 


A 


74F04 


Hex Inverter 


A 


74F08 


Quad 2-lnput AND Gate 


A 


74F10 


Triple 3-lnput NAND Gate 


A 


74F11 


Triple 3-lnput AND Gate 


A 


74F13 


Dual 4-lnput NAND Schmitt Trigger 


A 


74F14 


Hex Inverter Schmitt Trigger 


A 


74F20 


Dual 4-lnput NAND Gate 


A 


74F27 


Triple 3-lnput NOR Gate 


A 


74F30 


8-lnput NAND Gate 


A 


74F32 


Quad 2-lnput OR Gate 


A 


74F37 


Quad 2-lnput NAND Buffer 


A 


74F38 


Quad 2-lnput NAND Buffer (O.C.) 


A 


74F40 


Dual 4-lnput NAND Buffer 


A 


74F51 


Dual 2-Wide 3-lnput, 2-Wide 2-lnput 
AND-OR-INVERT Gate 


A 


74F64 


4-2-3-2 Input AND/OR Invert Gate 


A 


74F74 


Dual D-Type Flip-Flop 


A 


74F83 


4-Bit Binary Adder with Fast Carry 
(Center Power 'F283) 


A 


74F85 


4-Bit Magnitude Comparator 


A 


74F86 


Quad 2-lnput Exclusive-OR Gate 


A 


74F109 


Dual JK Positive Edge Triggered 
Flip-Flop 


A 


74F112 


Dual JK Negative Edge Triggered 
Flip-Flop 


A 


74F113 


Dual JK Negative Edge Triggered 
Flip-Flop Without Reset 


A 


74F114 


Dual JK Negative Edge Triggered 
Flip-Flop 


A 


74F125 


Quad Buffer (3-State) 


A 


74F126 


Quad Buffer (3-State) 


A 


74F132 


Quad 2-lnput NAND Schmitt Trigger 


A 


74F133 


1 3-lnput NAND Gate 


A 


74F138 


1-of-8 Decoder/ Demultiplexer 


A 


74F139 


Dual 1-of-4 Decoder/ Demultiplexer 


A 


74F148 


8-Line to 3-Line Priority Encoder 


A 



DEVICE 


DESCRIPTION 


AVAILA- 
BILITY 


74F151 


8-lnput Multiplexer 


A 


74F151A 


8-lnput Multiplexer 


A 


74F153 


Dual 4-lnput Multiplexer 


A 


74F154 


1 -of- 1 6 Decoder/ Demultiplexer 


A 


74F157 


Quad 2-lnput Multiplexer, NINV 


A 


74F157A 


Quad 2-lnput Multiplexer, NINV 


A 


74F158 


Quad 2-lnput Multiplexer, INV 


A 


74F158A 


Quad 2-lnput Multiplexer, INV 


A 


74F161A 


4-Bit Binary Counter, Asynch Reset 


A 


74F162A 


BCD Decade Counter, Synch Reset 


A 


74F163A 


4-Bit Binary Counter, Synch Reset 


A 


74F164 


8-Bit Serial-ln Parallel-Out Shift Register 


A 


74F166 


8-Bit Serial/Parallel-ln, Serial Out Shift 
Register 


A 


74F168 


4-Bit Up/Down BCD Decade Synch 
Counter (3-State) 


A 


74F169 


4-Bit Up/Down Binary Synch Counter 
(3-State) 


A 


74F173 


Quad D Flip-Flop (3-State) 


A 


74F174 


Hex D Flip-Flop with Master Reset 


A 


74F175 


Quad D Flip-Flop with Master Reset 


A 


74F181 


4-Bit Arithmetic Logic Unit 


A 


74F182 


Carry Look-Ahead Generator 


A 


74F189 


64-Bit Random Access Memory 
(3-State) 


2H 87 


74F190 


Asynch Presettable Up/Down BCD 
Decade Counter 


A 


74F191 


Asynch Presettable 4-Bit Binary 
Up/Down Counter 


A 


74F192 


Synch Presettable BCD Decade 
Up/Down Counter 


A 


74F193 


Synch Presettable 4-Bit Binary 
Up/Down Counter 


A 


74F194 


4-Bit Bidirectional Universal Shift 
Register 


A 


74F195 


4-Bit Parallel Access Shift Register 


A 


74F198 


8-Bit Bidirectional Universal Shift 
Register 


A 


74F199 


8-Bit Parallel Access Shift Register 


A 


74F240 


petal Bus/Line Driver, INV (3-State) 


A 
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DEVICE 


DESCRIPTION 


AVAILA- 
BILITY 


74F241 


Octal Bus/Line Driver, NINV (3-State) 


A 


74F242 


Quad Bus Transceiver, INV (3-State) 


A 


74F243 


Quad Bus Transceiver, NINV (3-State) 


A 


74F244 


Octal Bus/Line Driver, NINV (3-State) 


A 


74F245 


Octal Bus Transceiver (3-State) 


A 


74F251 


8-lnput Multiplexer (3-State) 


A 


74F251A 


8-lnput Multiplexer (3-State) 


A 


74F253 


Dual 4-lnput Multiplexer (3-State) 


A 


74F256 


Dual 4-Bit Addressable Latch 


A 


74F257 


Quad 2-lnput Multiplexer, NINV (3-State) 


A 


74F257A 


Quad 2-lnput Multiplexer, NINV (3-State) 


A 


74F258 


Quad 2-lnput Multiplexer, INV (3-State) 


A 


74F258A 


Quad 2-lnput Multiplexer, INV (3-State) 


A 


74F259 


8-Bit Addressable Latch 


A 


74F260 


Dual 5-lnput NOR Gate 


A 


74F269 


8-Bit Bidirectional Binary Counter 
(3-State) 


A 


74F273 


Octal D Flip-Flop 


A 


74F280A 


9-Bit Odd/ Even Parity Generator/ 
Checker 


A 


74F280B 


9-Bit Odd/Even Parity Generator/ 
Checker 


A 


74F283 


4-Bit Binary Adder with Fast Carry 


A 


74F298 


Quad 2-lnput Multiplexer with Storage 


A 


74F299 


Octal Shift/Storage Register (3-State) 


A 


74F322 


Octal Shift/Storage Register (3-State) 


A 


74F323 


Octal Shift/Storage Register (3-State) 


A 


74F350 


4-Bit Shifter (3-State) 


A 


74F352 


Dual 4-lnput Multiplexer (Inverted '153) 


A 


74F353 


Dual 4-lnput Multiplexer (Inverted '253) 
(3-state) 


A 


74F365 


Hex Buffer with Common Enable 
(3-State) 


A 


74F366 


Hex Inverter with Common Enable 
(3-State) 


A 


74F367 


Hex Buffer, 4-Bit and 2-Bit (3-State) 


A 


74F368 


Hex Inverter, 4-Bit and 2-Bit (3-State) 


A 


74F373 


Octal D Latch (3-State) 


A 


74F374 


Octal D Flip-Flop (3-State) 


A 


74F377 


Octal D-Type Flip-Flop with Enable 


A 


74F378 


Hex D Flip-Flop with Enable 


A 


74F379 


Quad D Flip-Flop with Enable 


A 


74F381 


4-Bit Arithmetic Logic Unit 


A 



DEVICE 


DESCRIPTION 


AVAILA- 
BILITY 


74F382 


4-Bit Arithmetic Logic Unit 


A 


74F385 


Quad Serial Adder/Subtractor 


A 


74F393 


Dual 4-Bit Binary Ripple Counter 


A 


74F395 


4-Bit Cascadable Shift Register (3-State) 


A 


74F398 


Quad 2-Port Register with 
Complementary Outputs 


A 


74F399 


Quad 2-Port Register with True Outputs 


A 


74F412 


Octal Multi-Mode Buffered Latch 


A 


74F432 


Octal Multi-Mode Buffered Latch 


A 


74F455 


Octal Buffer w/Parity Generator 
Checker, INV (3-State) 


A 


74F456 


Octal Buffer w/Parity Generator 
Checker, NINV (3-State) 


A 


74F521 


Octal Comparator 


A 


74F524 


8-Bit Register Comparator (O.C.) 


A 


74F533 


Octal Inverting D Latch (3-State) 


A 


74F534 


Octal Inverting D Flip-Flop (3-State) 


A 


74F537 


1-of-10 Decoder (3-State) 


A 


74F538 


1-of-8 Decoder (3-State) 


A 


74F539 


Dual 1-of-4 Decoder (3-State) 


A 


74F540 


Octal Inverting Buffer (3-State) 
Broadside Pinout 'F240 


A 


74F541 


Octal Buffer (3-State) Broadside Pinout 
'F244 


A 


74F543 


Octal Transparent Bidirectional Latch, 
NINV (3-State) 


A 


74F544 


Octal Transparent Bidirectional Latch, 
INV (3-State) 


A 


74F545 


Octal Bus Transceiver (3-State) 


A 


74F547 


Octal Decoder/MUX w/Addr Latches 
and Acknowledge 


A 


74F548 


Octal Decoder/Multiplexer with 
Acknowledge 


A 


74F550 


Octal Registered Transceiver with 
Status Flags, NINV (3-State) 


2H 87 


74F551 


Octal Registered Transceiver with 
Status Flags, INV (3-State) 


2H 87 


74F552 


Octal Registered Transceiver with Parity 
and Status flags (3-State) 


2H 87 


74F563 


Octal D Latch (3-State) Broadside 
Pinout 'F533 


2H 87 


74F564 


Octal D Flip-Flop (3-State) Broadside 
Pinout 'F534 


2H 87 


74F568 


4-Bit Decade Up/Down Counter 
(3-State) 


A 


74F569 


4-Bit Binary Up/ Down Counter 
(3-State) 


A 
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DEVICE 


DESCRIPTION 


AVAILA- 
BILITY 


74F573 


Octal D Latch (3-State) Broadside 
Pinout 'F373 


2H 87 


74F574 


Octal D Flip-Flop (3-State) Broadside 
Pinout 'F374 


2H 87 


74F579 


8-Bit Up/Down Counter, Common I/O 
(3-State) 


A 


74F582 


4-Bit BCD Arithmetic Logic Unit 


A 


74F583 


4-Bit BCD Adder 


A 


74F588 


GPIB Compatible Octal Transceiver 


A 


74F595 


8-Bit Shift Register with Output Latch 


2H 87 


74F597 


8-Bit Shift Register with Input Latch 


2H 87 


74F598 


8-Bit Shift Register with Input Latch 


2H 87 


74F604 


Dual 8-Bit Latch (3-State) 


A 


74F605 


Dual 8-Bit Latch (O.C.) 


A 


74F620 


Octal Bus Transceiver, INV (3-State) 


A 


74F621 


Octal Bus Transceiver, NINV (O.C.) 


A 


74F622 


Octal Bus Transceiver, INV (O.C.) 


A 


74F623 


Octal Bus Transceiver, NINV (3-State) 


A 


74F630 


Memory Error Detector/Corrector 
(3-State) 


2H 87 


74F631 


Memory Error Detector/Corrector (O.C.) 


2H 87 


74F640 


Octal Bus Transceiver, Inverting 
(3-State) 


A 


74F641 


Octal Bus Transceiver (O.C.) 


A 


74F642 


Octal Bus Transceiver, Inverting (O.C.) 


A 


74F646 


Octal Bus Transceiver and Register, 
NINV (3-State) 


A 


74F647 


Octal Bus Transceiver and Register, 
NINV (O.C.) 


A 


74F648 


Octal Bus Transceiver and Register, 
INV (3-State) 


A 


74F649 


Octal Bus Transceiver and Register, 
INV (O.C.) 


A 


74F651 


Octal Bus Transceiver and Register, 
INV (3-State) 


A 


74F652 


Octal Bus Transceiver and Register, 
NINV (3-State) 


A 


74F653 


Octal Bus Transceiver and Register, 
INV (O.C.) 


A 


74F654 


Octal Bus Transceiver and Register, 
NINV (O.C.) 


A 


74F655A 


Octal Inverting Buffer w/Parity Gen-Chk. 
(3-State) 


A 


74F656A 


Octal Buffer w/Parity Generator-Checker 
(3-State) 


A 


74F657 


Octal Bus Transceiver w/Parity 
Gen-Chk. (3-State) 


A 



DEVICE 


DESCRIPTION 


AVAILA- 
BILITY 


74F670 


4X4 Register File (3-State) 


2H 87 


74F673A 


16-Bit Serial-ln, Senal/Parallel-Out Shift 
Register (3-State) 


2H 87 


74F674 


16-Bit Serial/Parallel-ln, Serial-Out Shift 
Register (3-State) 


2H 87 


74F675 


16-Bit Serial-ln, Serial/Parallel-Out Shift 
Register (3-State) 


2H 87 


74F676 


16-Bit Serial/Parallel-ln, Serial-Out Shift 
Register (3-State) 


A 


74F71 1 


Quint 2-lnput Multiplexer 


2H 87 


74F712 


Quint 3-lnput Multiplexer 


2H 87 


74F723 


Quad 3-lnput Multiplexer 


2H 87 


74F725 


Quad 3-lnput Multiplexer 


2H 87 


74F732 


Quad Data Multiplexer, NINV 


2H 87 


74F733 


Quad Data Multiplexer, INV 


2H 87 


74F764 


DRAM Dual Ported Controller with 
Latch (100 MHz) 


A 


74F764A 


DRAM Dual Ported Controller with 
Latch (150 MHz) 


A 


74F764-1 


DRAM Dual Ported Controller with 
Latch 


A 


74F765 


DRAM Dual Ported Controller without 
Latch (100 MHz) 


A 


74F765A 


DRAM Dual Ported Controller without 
Latch (150 MHz) 


A 


74F765-1 


DRAM Dual Ported Controller without 
Latch 


A 


74F779 


8-Bit Up/Down Counter, Common I/O 
(3-State) 


A 


74F786 


4-lnput Asynchronous Bus Arbiter 


A 


74F804 


Hex 2-lnput NAND Driver 


2H 87 


74F805 


Hex 2-lnput NOR Driver 


2H 87 


74F808 


Hex 2-lnput AND Driver 


2H 87 


74F821 


10-Bit Register, NINV (3-State) 


2H 87 


74F822 


10-Bit Register, INV (3-State) 


2H 87 


74F823 


9-Bit Register, NINV (3-State) 


2H 87 


74F824 


9-Bit Register, INV (3-State) 


2H 87 


74F825 


8-Bit Register, NINV (3-State) 


2H 87 


74F826 


8-Bit Register, INV (3-State) 


2H 87 


74F827 


10-Bit Buffer, NINV (3-State) 


A 


74F828 


10-Bit Buffer, INV (3-State) 


A 


74F832 


Hex 2-lnput OR Driver 


2H 87 


74F835 


Microprogram Sequence Controller 


2H 87 


74F841 


10-Bit Latch, NINV (3-State) 


A 


74F842 


10-Bit Latch, INV (3-State) 


A 
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DESCRIPTION 


AVAILA- 
BILITY 


74F843 


9-Bit Latch, NINV (3-State) 


A 


74F844 


9-Bit Latch, INV (3-State) 


A 


74F845 


8-Bit Latch, NINV (3-State) 


A 


74F846 


8-Bit Latch, INV (3-State) 


A 


74F861 


10-Bit Transceiver, NINV (3-State) 


A 


74F862 


10-Bit Transceiver, INV (3-State) 


A 


74F863 


9-Bit Transceiver, NINV (3-State) 


A 


74F864 


9-Bit Transceiver, INV (3-State) 


A 


74F881 


4-Bit Arithmetic Logic Unit/Function 
Generator 


A 


74F882 


32 Bit Look-Ahead Carry Generator 


A 


74F1240 


Octal Buffer (3-State) Light Load 'F240 


A 


74F1241 


Octal Buffer (3-State) Light Load 'F241 


A 


74F1242 


Quad Transceiver, Inverting (3-State) 
Light Load 'F242 


A 


74F1243 


Quad Transceiver (3-State) Light Load 
'F243 


A 


74F1244 


Octal Buffer (3-State) Light Load 'F244 


A 


74F1245 


Octal Bus Transceiver (3-State) Light 
Load 'F245 


A 


74F1761 


DRAM and Interrupt Vector Controller 


2H 87 


74F1762 


1 MBit Memory Address Controller 


2H 87 


74F1763 


1 MBit Intelligent DRAM Controller 


2H 87 



DEVICE 


DESCRIPTION 


AVAILA- 
BILITY 


74F1764 


1 MBit DRAM Dual Ported Controller 
w/ Latch 


2H 87 


74F1764A 


1 MBit DRAM Dual Ported Controller 
w/ Latch 


2H 87 


74F1765 


1 MBit DRAM Dual Ported Controller 
w/o Latch 


2H 87 


74F1765A 


1 MBit DRAM Dual Ported Controller 
w/o Latch 


2H 87 


74F2952 


Octal Registered Transceiver, NINV 
(3-State) 


2H 87 


74F2953 


Octal Registered Transceiver, INV 
(3-State) 


2H 87 


74F3037 


Quad 2-lnput 30ft Transmission Line 
Driver, NINV 


A 


74F3038 


Quad 2-lnput 30ft Transmission Line 
Driver, NINV (O.C.) 


A 


74F3040 


Dual 4-lnput 30 ft Transmission Line 
Driver, NINV 


A 


74F30240 


Octal 30ft Transmission Line/Backplane 
Driver, INV (O.C.) 


A 


74F30244 


Octal 30ft Transmission Line/Backplane 
Driver, NINV (O.C.) 


A 


74F30245 


Octal 30ft Xmission Line/ Backplane 
Transceiver, NINV Transceiver, 
NINV (O.C.) 


A 


74F30640 


Octal 30ft Xmission Line/ Backplane 
Transceiver, NINV Transceiver, 
INV (O.C.) 


A 
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FUNCTION 


DEVICE NUMBER 


Inverters 

Hex Inverter 

Hex Inverter Schmitt Trigger 


74F04 
74F14 


NAND 

Quad 2-lnput 

Triple 3-lnput 

Dual 4-lnput, Schmitt Trigger 

Dual 4-lnput 

8-lnput 

Quad 2-lnput, Schmitt Trigger 

1 3-lnput 


74F00 

74F10 

74F13 

74F20 

74F30 

74F132 

74F133 


AND 

Quad 2-lnput 
Triple 3-lnput 


74F08 
74F11 


NOR 

Quad 2-lnput 
Triple 3-lnput 
Dual 5-lnput 


74F02 
74F27 
74F260 


OR 

Quad 2-lnput 


74F32 


Exclusive-OR 

Quad 


74F86 


Combination Gates 

Dual 2-Wide, 2-lnput AND-OR-lnvert 
4-2-3-2 Input AND-OR-lnvert 


74F51 
74F64 



DUAL FLIP-FLOPS 



FUNCTION 


DEVICE NUMBER 


CLOCK EDGE 


SET 


CLEAR 


D 


74F74 


J" 


LOW 


LOW 


JK 


74F109 


_r 


LOW 


LOW 


JK 


74F112 


"L 


LOW 


LOW 


JK 


74F113 


"L 


LOW 




JK 


74F114 


~L 


LOW 


LOW 



MULTIPLE FLIP-FLOPS 



FUNCTION 


DEVICE NUMBER 


RESET LEVEL 


CLOCK EDGE 


OUTPUT 


Quad D 


74F175 


LOW 


J" 


NINV INV 


Quad D with Enable 


74F379 




_r 


NINV INV 


Hex D 


74F174 


LOW 


j" 


NINV 


Hex D with Enable 


74F378 




_r 


NINV 


Quad D 


74F173 


HIGH 


_r 


NINV 


Octal D 


74F273 


LOW 


_r 


NINV 


Octal D, 3-State 


74F374 




_r 


NINV 


Octal D, 3-State 


74F534 




j* 


INV 


Octal D with Enable 


74F377 




_r 


NINV 


Octal D, 3-State 


74F564 




j~ 


INV 


Octal D, 3-State 


74F574 




_r 


NINV 
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OTHER REGISTERS, REGISTER FILES 



FUNCTION 


DEVICE NUMBER 


BITS 


SERIAL ENTRY 


PARALLEL ENTRY 


CLOCK 


Quad 2 Port 


74F398 


4X2 




2D (mux) 


J" 


Quad 2 Port 


74F399 


4X2 




2D (mux) 


_r 


Dual Octal Register 


74F604 


8 




8D 


_r 


Dual Octal Register 


74F605 


8 




8D 


j* 


Register file 


74F670 


4X4 




4D 




10-Bit, Non-Inverting 


74F821 


10 




2D 


_r 


10-Bit, Inverting 


74F822 


10 




2D 


s 


9-Bit, Non-Inverting 


74F823 


9 




2D 


_r 


9-Bit, Inverting 


74F824 


9 




2D 


_r 


8-Bit, Non-Inverting 


74F825 


8 




2D 


_r 


8-Bit, Inverting 


74F826 


8 




2D 


_r 



LATCHES 



FUNCTION 


DEVICE NUMBER 


COMMON CLEAR (LEVEL) 


ENABLE INPUT (LEVEL) 


OUTPUT 


Dual 4-Bit Addressable 


74F256 


LOW 


KL) 


NINV 


Dual 4-Bit Addressable 


74F259 


LOW 


1(H) 


NINV 


Octal, 3-State 


74F373 




KH) 


NINV 


Octal Inverting, 3-State 


74F533 




1(H) 


INV 


Octal Transparent, Inverting, 3-State 


74F563 




KH) 


INV 


Octal Transparent, 3-State 


74F573 




KH) 


NINV 


Multi-Mode Buffered, 3-State 


74F412 


LOW 


KL), 2(H) 


NINV 


Multimode Buffered 


74F432 


LOW 




INV 


10-Bit, Non-Inverting 


74F841 




KH) 


NINV 


10-Bit, Inverting 


74F842 




KH) 


INV 


9-Bit, Non-Inverting 


74F843 


LOW 


KH) 


NINV 


9-Bit, Inverting 


74F844 


LOW 


1(H) 


INV 


8-Bit, Non-Inverting 


74F845 


LOW 


1(H) 


NINV 


8-Bit, Inverting 


74F846 


LOW 


KH) 


INV 



MULTIPLEXERS 



FUNCTION 


DEVICE NUMBER 


ENABLE INPUT (LEVEL) 


SELECT INPUTS 


OUTPUT 


Quad 2-lnput 


74F157 


KL) 




NINV 


Quad 2-lnput 


74F158 


KL) 




NINV 


Quint 2-lnput 


74F71 1 


1 




NINV 


Quad 2-lnput, 3-State 


74F257 






NINV 


Quad 2-lnput, 3-State 


74F258 






INV 


Quad 2-lnput 


74F298 






NINV 


Quad 3-lnput 


74F732 




3 


INV 


Quad 3-lnput 


74F733 




3 


NINV 


Quint 3-lnput 


74F712 




2 


NINV 


Quad 3-lnput 


74F723 


1 


2 


NINV 


Quad 3-lnput 


74F723 


1 


2 


NINV 


Quad 3-lnput 


74F132 




3 


INV 


Quad 3-lnput 


74F133 




3 


NINV 


Quad 4-lnput 


74F725 




1 


NINV 


Quad 4-lnput 


74F725 




1 


NINV 


Dual 4-lnput 


74F153 


2(L) 


2 


NINV INV 


Dual 4-lnput 


74F352 


2 


2 


INV 


Dual 4-lnput, 3-State 


74F253 




2 


NINV 


Dual 4-lnput, 3-State 


74F353 


2 


2 


INV 


Quint 2-lnput Multiplexer 


74F71 1 


1 


1 


NINV 


Quint 3-lnput Multiplexer 


74F712 




2 


NINV 


8-lnput 


74F151 


KL) 


3 


NINV INV 


8-lnput, 3-State 


74F251 




1 


NINV INV 
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DECODER/DEMULTIPLEXERS 



FUNCTION 


DEVICE NUMBER 


ADDRESS INPUTS 


ENABLE LEVEL 


OUTPUT LEVEL 


Dual 1-of-4 


74F139 


2 + 2 


1(L) + 1(L) 


4(L) + 4(L) 


Dual 1-of-4 


74F539 


2 + 2 


1(L) + 1(L) 


4(H) + 4(H) 


1-of-8 


74F138 


3 


2(L), 1(H) 


8(L) 


1-of-8 


74F538 


3 


2(L), 2(H) 


8(H) 


1-of-10 


74F537 


4 


1(L), 1(H) 


10(H) 


1-of-16 


74F154 


4 


2(L) 


16(L) 


Octal, with Address Latches and Acknowledge 


74F547 


3 


KL), 2(H) 


8(L) 


Octal with Acknowledge 


74F548 


3 


2(L), 2(H) 


8(L) 



BUFFERS, DRIVERS AND TRANSCEIVERS 



FUNCTION 


DEVICE NUMBER 


OUTPUT 


Quad 2-lnput NAND Buffer 


74F37 


INV 


Quad 2-lnput NAND Buffer, OC 


74F38 


INV 


Dual 4-lnput NAND Buffer 


74F40 


INV 


Quad 2-lnput NAND Transmission Line Driver 


74F3037 


INV 


Quad 2-lnput Transmission Line Driver 


74F3038 


NINV 


Dual 4-lnput NAND Transmission Line Driver 


74F3040 


INV 


Octal 30£2 Transmission Line/ Backplane Driver, OC 


74F30240 


INV 


Octal 30 £2 Transmission Line/ Backplane Driver, OC 


74F30244 


NINV 


Octal 30S2 Transmission Line/Backplane Transceiver 


74F30245 


NINV 


Octal 30 SI Transmission Line/ Backplane Transceiver 


74F30640 


INV 


Octal Transceiver 


74F621 


NINV 


Octal Transceiver 


74F623 


NINV 


Octal Transceiver 


74F641 


NINV 


Octal Transceiver 


74F642 


INV 


Octal Transceiver and Registers 


74F647 


NINV 


Octal Transceiver and Registers 


74F649 


INV 


Octal Transceiver and Registers 


74F653 


INV 


Octal Transceiver and Registers 


74F654 


NINV 



SHIFT REGISTERS 



FUNCTION 


DEVICE NUMBER 


BITS 


SERIAL ENTRY 


PARALLEL ENTRY 


CLOCK 


Serial-ln/Parallel-Out 


74F164 


8 


D sa . D sb 




J" 


Serial-ln/Parallel-Out Output Latch, 3-State 


74F595 


8 


D s 




_r 


Serial-ln/Serial-Out/Parallel-Out, 3-State 


74F673 


16 


Sl/O 




i_ 


Serial-ln/Serial-Out/Parallel-Out 


74F675 


16 


D 




_n_ 


Serial-ln/Parallel-ln/Serial-Out, Parallel-Out 


74F195 


4 


J,K 


4D 


_r 


Serial-ln/Parallel-ln/Parallel-Out, Shift Right 


74F199 


8 


J,K 


8D 


_r 


Serial-ln/Parallel-ln/Serial-Out, Parallel-Out 


74F598 


8 


D s0 , D 81 


8 I/O 


_r 


Serial-ln/Parallel-ln/Serial-Out 


74F674 


16 


Sl/O 


Sl/O, 16D 


"L 


Serial-ln/Parallel-ln/Serial-Out 


74F676 


16 


SI 


16D 


J" 


Serial-ln/Parallel-ln/Parallel-Out Shift Right, 3-State 


74F395 


4 


D s 


4D 


J" 


Serial-ln/Parallel-ln/Serial-Out, Parallel-Out, 3-State 


74F322 


8 


Do. D, 


8 I/O 


J" 


Serial-ln/Parallel-ln/Parallel-Out 


74F194 


4 


D S r, D S | 


4D 


_r 


Serial-ln/Parallel-ln/Parallel-Out, Shift Right 


74F199 


8 


J, K 


D -D 7 


j" 


Serial-ln/Parallel-ln/Serial-Out 


74F166 


8 


Ds 


D0-D7 


_r 


Serial-ln/Parallel-ln/Parallel-Out, Bidirectional 


74F198 


8 


D S r. D s , 


8D 


s 


Serial-ln/Parallel-ln/Serial-Out, Parallel-Out, 3-State 


74F299 


8 


D s o. D s7 


8 I/O 


s 


Serial-ln/Parallel-ln/Serial-Out, Parallel-Out, 3-State 


74F323 


8 


D s o. D s7 


8 I/O 


s 


Parallel-ln/Serial-Out Input Latch 


74F597 


8 


D s 


8D 


s 


Parallel-ln/Parallel-Out, 3-State 


74F350 


4 


L.3-I+3 


4Y 




Parallel-ln/Parallel-Out, 3-State 


74F604 


16 




Ai-As, B^Bjj 


s 


Parallel-ln/Parallel-Out, OC 


74F605 


16 




A! -As, Bi-Be 


s 


Parallel-ln/Parallel-Out, True and Complement Output 


74F398 


8 


S 


■oa-'od. ha— hd 


s 


Parallel-ln/Parallel-Out 


74F399 


8 


S 


'oa-'od. ha~ hd 


s 
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COUNTERS 



FUNCTION 


DEVICE NUMBER 


MODULUS 


PARALLEL ENTRY 


PRESETTABLE 


CLOCK EDGE 


Synchronous 


74F160A 


10 


S 


X 


J" 


Synchronous 


74F161A 


16 


S 


X 


_r 


Synchronous 


74F162A 


10 


s 


X 


_r 


Synchronous 


74F163A 


16 


s 


X 


_r 


Up/Down 


74F168 


10 


s 


X 


_r 


Up/ Down 


74F169 


16 


s 


X 


j" 


Up/ Down 


74F190 


10 


A 


X 


_r 


Up/ Down 


74F191 


16 


A 


X 


_r 


Up/ Down 


74F192 


10 


A 


X 


s 


Up/ Down 


74F193 


16 


A 


X 


s 


Up/ Down 


74F269 


256 


S 


X 


J" 


Up/Down, 3-State 


74F568 


10 


S 


X 


J" 


Up/ Down, 3-State 


74F569 


16 


S 


X 


_r 


Up/ Down 


74F579 


256 


S (I/O) 


X 


s 


Up/Down, 3-State Multiplexed 


74F779 


256 


S (I/O) 


X 


s 


Ripple 


74F393 


16 






i_ 



June 1987 



1-10 



Slgnetics FAST Products 



Function Selection Guide 




THREE-STATE BUFFERS, DRIVERS AND TRANSCEIVERS 



FUNCTION 


DEVICE NUMBER 


OUTPUT 


Quad Buffer 


74F125 


NINV 


Quad Buffer 


74F126 


NINV 


Quad Bus Transceiver 


74F242 


INV 


Quad Bus Transceiver 


74F243 


NINV 


Quad Bus Transceiver 


74F1242 


INV 


Quad Bus Transceiver 


74F1243 


NINV 


Hex Buffer 


74F365 


NINV 


Hex Inverter 


74F366 


INV 


Hex Buffer, 4-Bit and 2-Bit 


74F367 


NINV 


Hex Inverter, 4-Bit and 2-Bit 


74F368 


INV 


Octal Buffer 


74F240 


INV 


Octal Buffer 


74F241 


NINV 


Octal Buffer 


74F244 


NINV 


Octal Buffer 


74F1240 


INV 


Octal Buffer 


74F1241 


NINV 


Octal Buffer 


74F1244 


NINV 


Octal Buffer with Parity 


74F455 


INV 


Octal Buffer with Parity 


74F456 


NINV 


Octal Buffer with Parity 


74F655A 


INV 


Octal Buffer with Parity 


74F656A 


NINV 


Octal Driver 


74F540 


INV 


Octal Driver 


74F541 


NINV 


Octal Transceiver 


74F245 


NINV 


Octal Transceiver 


74F545 


NINV 


Octal Transceiver with IEEE-488 Termination Resistors 


74F588 


NINV 


Octal Transceiver 


74F620 


INV 


Octal Transceiver 


74F622 


INV 


Octal Transceiver 


74F640 


INV 


Octal Transceiver 


74F651 


INV 


Octal Transceiver 


74F652 


NINV 


Octal Transceiver with Parity 


74F657 


NINV 


Octal Transceiver/ Register 


74F646 


NINV 


Octal Transceiver/ Register 


74F648 


INV 


Octal Transceiver 


74F1245 


NINV 


10-Bit Buffer 


74F827 


NINV 


10-Bit Buffer 


74F828 


INV 


10-Bit Transceiver 


74F861 


NINV 


10-Bit Transceiver 


74F862 


INV 


9-Bit Tranceiver 


74F863 


NINV 


9-Bit Tranceiver 


74F864 


INV 


Octal Registered Transceiver 


74F543 


NINV 


Octal Registered Transceiver 


74F544 


INV 


8-Bit Registered Transceiver 


74F2952 


NINV 


8-Bit Registered Transceiver 


74F2953 


INV 


Octal Registered Transceiver with Status Flags 


74F550 


NINV 


Octal Registered Transceiver with Status Flags 


74F551 


iNV 


Octal Registered Transceiver with Parity and Status Flags 


74F552 


INV 



PRIORITY ENCODERS 



FUNCTION 


DEVICE NUMBER 


INPUT ENABLE (LEVEL) 


INPUT/OUTPUT (LEVEL) 


8-to-3 


74F148 


LOW 


Active- Low 
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ARITHMETIC FUNCTIONS 



FUNCTION 


DEVICE NUMBER 


4-Bit ALU 


74F181 


4-Bit ALU 


74F381 


4-Bit ALU with Overflow Output for Two's Complement 


74F382 


ALU/Function Generator 


74F881 


4-Bit Binary Full Adder with Ripple Carry 


74F83 


4-Bit Binary Full Adder with FAST Carry 


74F283 


Look-ahead Carry Generator 


74F182 


Look-ahead Carry Generator 


74F882 


Quad Serial Adder/Subtractor 


74F385 


4-Bit BCD Arithmetic Logic Unit 


74F582 


4-Bit BCD Adder 


74F583 



COMPARATORS 



FUNCTION 


DEVICE NUMBER 


4-Bit Comparator 
8-Bit Comparator 
8-Bit Register Comparator 


74F85 
74F521 
74F524 



PARITY 



FUNCTION 


DEVICE NUMBER 


9-Bit Odd/Even Parity Generator/Checker 


74F280A/280B 



SPECIAL FUNCTIONS 



FUNCTION 


DEVICE NUMBER 


16-Bit Error Detection 

16-Bit Error Detection/Correction Circuit 

64-Bit RAM 

8-Bit Serial Multiplier with Adder/Subtractor 

DRAM Dual-ported Controller with Refresh 

DRAM Dual-ported Controller without Latch 

4-lnput Asynchronous Arbitor 

DRAM Interrupt Vector Controller 

1 MBit Memory Address Controller 

1 MBit Intelligent DRAM Controller 

1 MBit DRAM Dual Ported Controller with Latch 

1 MBit DRAM Dual Ported Controller without Latch 


74F630 
74F631 
74F189 
74F784 
74F764 
74F765 
74F786 
74F1761 
74F1762 
74F1763 
74F1764 
74F1765 
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SIGNETICS LOGIC PRODUCTS 
QUALITY 

Signetics has put together a winning process 
for manufacturing Logic Products. Our stan- 
dard is zero defects, and current customer 
quality statistics demonstrate our commit- 
ment to this goal. 

The products produced in the Standard Prod- 
ucts Division must meet rigid criteria as de- 
fined by our design rules and evaluated with a 
thorough product characterization and quality 
process. The capabilities of our manufactur- 
ing process are measured and the results 
evaluated and reported through our corpo- 
rate-wide QA05 data base system. The SURE 
(Systematic And Uniform Reliability Evalua- 
tion) Program monitors the performance of 
our product in a variety of accelerated envi- 
ronmental stress conditions. All of these pro- 
grams and systems are intended to prevent 
problems and to inform our customers and 
employees of our progress in achieving zero 
defects. 



RELIABILITY BEGINS WITH THE 
DESIGN 

Quality and reliability must begin with design. 
No amount of extra testing or inspection will 
produce reliable ICs from a design that is 
inherently unreliable. Signetics follows very 
strict design and layout practices with its 
circuits. To eliminate the possibility of metal 
migration, current density in any path cannot 
exceed 2 X 10 5 A/cm 2 . Layout rules are 
followed to minimize the possibility of shorts, 
circuit anomalies, and SCR type latch-up 
effects. Numerous ground-to-substrate con- 
nections are required to ensure that the entire 
chip is at the same ground potential, thereby 
precluding internal noise problems. 



PRODUCT CHARACTERIZATION 

Before a new design is released, the charac- 
terization phase is completed to ensure that 
the distribution of parameters resulting from 
lot-to-lot variations is well within specified 



limits. Such extensive characterization data 
also provides a basis for identifying unique 
application-related problems which are not 
part of normal data sheet guarantees. Char- 
acterization takes place from -55°C to 
+ 125°C and at ±10% supply voltage. 



QUALIFICATION 

Formal qualification procedures are required 
for all new or changed products, processes, 
and facilities. These procedures ensure the 
high level of product reliability our customers 
expect. New facilities are qualified by corpo- 
rate groups as well as by the quality organiza- 
tions of specific units that will operate in the 
facility. After qualification, products manufac- 
tured by the new facility are subjected to 
highly accelerated environmental stresses to 
ensure that they can meet rigorous failure 
rate requirements. New or changed process- 
es are similarly qualified. 



QA05- QUALITY DATA BASE 
REPORTING SYSTEM 

The QA05 data reporting system collects the 
results of product assurance testing on all 
finished lots and feeds this data back to 
concerned organizations where appropriate 
action can be taken. The QA05 reports EPQ 
(Estimated Process Quality) results for electri- 
cal, visual/mechanical, hermeticity, and docu- 
mentation audits. Data from this system is 
available on request. 



THE SURE PROGRAM 

The SURE (Systematic And Uniform Reliabili- 
ty Evaluation) Program audits/monitors prod- 
ucts from all Signetics' divisions under a 
variety of accelerated environmental stress 
conditions. This program, first introduced in 
1964, has evolved to suit changing product 
complexities and performance requirements. 

The SURE Program has two major functions: 
Long-term accelerated stress performance 
audit and a short-term accelerated stress 
monitor. In the case of Logic products, sam- 



ples are selected that represent all generic 
product groups in all wafer fabrication and 
assembly locations. 



THE LONG-TERM AUDIT 

One hundred devices from each generic fami- 
ly are subjected to each of the following 
stresses every eight weeks: 

• High Temperature Operating Life: 

Tj = 150°C, 1000 hours, static biased or 
dynamic operation, as appropriate (worst 
case bias configuration is chosen) 

• High Temperature Storage: Tj = 150°C, 
1000 hours 

• Temperature Humidity Biased Life: 85°C, 
85% relative humidity, 1000 hours, 
static biased 

• Temperature Cycling (Air-to-Air): -65°C 
to +150°C, 1000 cycles 

THE SHORT-TERM MONITOR 

Every other week a 50-piece sample from 
each generic family is run to 168 hours of 
pressure pot (15psig, 121°C, 100% saturated 
steam) and 300 cycles of thermal shock 
(-65°C to +150°C) 

In addition, each Signetics assembly plant 
performs SURE product monitor stresses 
weekly on each generic family and molded 
package by pin count and frame type. Fifty- 
piece samples are run on each stress, pres- 
sure pot to 96 hours, thermal shock to 300 
cycles. 



SURE REPORTS 

The data from these test matrices provides a 
basic understanding of product capability, an 
indication of major failure mechanisms, and 
an estimated failure rate resulting from each 
stress. This data is published quarterly and is 
available to customers upon request. 

Many customers use this information in lieu of 
running their own qualification tests, thereby 
eliminating time-consuming and costly addi- 
tional testing. 
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RELIABILITY ENGINEERING 

In addition to the product performance moni- 
tors encompassed in the corporate SURE 
Program, Signetics' Corporate and Division 
Reliability Engineering departments sustain a 
broad range of evaluation and qualification 
activities. 

The engineering process includes: 

• Evaluation and qualification of new or 
changed materials, assembly/wafer-fab 
processes and equipment, product 
designs, facilities and subcontractors. 

• Device or generic group failure rate 
studies. 

• Advanced environmental stress 
development. 

• Failure mechanism characterization and 
corrective action/prevention reporting. 

The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor; however, more 
highly-accelerated conditions and extended 
durations typify the engineering projects. Ad- 
ditional stress systems such as biased pres- 
sure pot, power-temperature cycling, and cy- 
cle-biased temperature-humidity, are also in- 
cluded in the evaluation programs. 



FAILURE ANALYSIS 

The SURE Program and the Reliability Engi- 
neering Program both include failure analysis 
activities and are complemented by corpo- 
rate, divisional, and plant failure analysis 
departments. These engineering units pro- 
vide a service to our customers who desire 
detailed failure analysis support and, who in 
turn provide Signetics with the technical un- 
derstanding of the failure modes and mecha- 
nisms actually experienced in service. This 
information is essential in our ongoing effort 
to accelerate and improve our understanding 
of product failure mechanisms and their pre- 
vention. 



ZERO DEFECTS PROGRAM 

In recent years, United States industry has 
increasingly demanded improved product 
quality. We at Signetics believe that the 
customer has every right to expect quality 
products from a supplier. The benefits de- 
rived from quality products can best be 
summed up in the words, lower cost of 
ownership. 



Those of you who invest in costly test equip- 
ment and engineering to assure that incoming 
products meet your specifications have a 
special understanding of the cost of owner- 
ship. And your cost does not end there; you 
are also burdened with inflated inventories, 
lengthened lead times, and more rework. 



SIGNETICS UNDERSTANDS 
CUSTOMERS' NEEDS 

Signetics has long had an organization of 
quality professionals inside all operating units, 
coordinated by a corporate quality depart- 
ment. This broad decentralized organization 
provides leadership, feedback, and direction 
for achieving a high level of quality. Special 
programs are targeted on specific quality 
issues. 

In 1980 we recognized that in order to 
achieve outgoing levels on the order of 
100PPM (parts per million), down from an 
industry practice of 10.000PPM, we needed 
to supplement our traditional quality programs 
with one that encompassed all activities and 
all levels of the company. Such unprecedent- 
ed low defect levels could only be achieved 
by contributions from all employees; from the 
R and D laboratory to the shipping dock. In 



short, we needed a program that would effect 
a total cultural change within Signetics in our 
attitude toward quality. 



QUALITY PAYS OFF FOR OUR 
CUSTOMERS 

Signetics' dedicated programs in product 
quality improvement, supplemented by close 
working relationships with many of our cus- 
tomers, have improved outgoing product 
quality more than twenty-fold since 1980. 
Signetics' high quality levels have allowed us 
a "ship-to-stock" program where many major 
customers no longer need to perform incom- 
ing inspection. Incoming product moves di- 
rectly from the receiving dock to the produc- 
tion line, greatly accelerating throughput and 
reducing inventories. Other customers have 
pared significantly the amount of sampling 
done on our products. Others are beginning 
to adopt these cost-saving practices. 

We closely monitor the electrical, visual, and 
mechanical quality of all our products and 
review each return to find and correct the 
cause. Since 1981, over 90% of our custom- 
ers have reported a significant improvement 
in overall quality (see Figure 1). 
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Figure 1. Signetics Quality Progress 
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Figure 2. Performance To Schedule On-Time Delivery 
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At Signetics, quality means more than work- 
ing circuits. It means on-time delivery of the 
right product at the agreed upon price (see 
Figure 2). 



ONGOING QUALITY PROGRAM 

The Quality Improvement Program at 
Signetics is based on "Do it Right the First 
Time". The intent of this innovative program 
is to change the perception of Signetics' 
employees that somehow quality is solely a 
manufacturing issue where some level of 
defects is inevitable. This attitude has been 
replaced by one of acceptance of the fact 
that all errors and defects are preventable, a 
point of view shared equally by all technical 
and administrative functions. 

This program extends into every area of the 
company and more than 40 quality improve- 
ment teams throughout the organization drive 
its ongoing refinement and progress. 



Key components of the program are the 
Quality College, the "Make Certain" Pro- 
gram, Corrective Action Teams, and the Error 
Cause Removal System. 

The core concepts of doing it right the first 
time are embodied in the four absolutes of 
quality: 

1. The definition of quality is conformance 
to requirements. 

2. The system to achieve quality improve- 
ment is prevention. 

3. The performance standard is zero de- 
fects. 

4. The measurement system is the cost of 
quality. 



QUALITY COLLEGE 

Almost continuously in session, Quality Col- 
lege is a prerequisite for all employees. The 
intensive curriculum is built around the four 
absolutes of quality; colleges are conducted 
at company facilities throughout the world. 



"MAKING CERTAIN" - 
ADMINISTRATIVE QUALITY 
IMPROVEMENT 

Signetics' experience has shown that the 
largest source of errors affecting product and 
service quality is found in paperwork and in 
other administrative functions. The "Make 
Certain" Program focuses the attention of 
management and administrative personnel on 
error prevention, beginning with each employ- 
ee's own actions. 

This program promotes defect prevention in 
three ways: by educating employees as to the 
impact and cost of administrative errors, by 
changing attitudes from accepting occasional 
errors to one of accepting a personal work 
standard of zero defects, and by providing a 
formal mechanism for the prevention of er- 
rors. 



CORRECTIVE ACTION TEAMS 

Employees with the perspective, knowledge, 
and necessary skills to solve a problem are 
formed into ad hoc groups called Corrective 
Action Teams. These teams, a major force 
within the company for quality improvement, 
resolve administrative, technical and manu- 
facturing problems. 



ECR SYSTEM (ERROR CAUSE 
REMOVAL) 

The ECR System permits employees to re- 
port to management any impediments to 
doing the job right the first time. Once such 
an impediment is reported, management is 
obliged to respond promptly with a corrective 
program. Doing it right the first time in all 
company activities produces lower cost of 
ownership through defect prevention. 

VENDOR CERTIFICATION 
PROGRAM 

Our vendors are taking ownership of their 
own product quality by establishing improved 
process control and inspection systems. They 
subscribe to the zero defects philosophy. 
Progress has been excellent. 
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Figure 3. Lot Acceptance 


Rate From Signetics Vendors 



Through intensive work with vendors, we 
have improved our lot acceptance rate on 
incoming materials as shown in Figure 3. 
Simultaneously, waivers of incoming material 
have been eliminated. 



MATERIAL WAIVERS 


1986- 





1985- 





1984- 





1983- 





1982- 


2 


1981- 


134 



Higher incoming quality material ensures 
higher outgoing quality products. 



QUALITY AND RELIABILITY 
ORGANIZATION 

Quality and reliability professionals at the 
divisional level are involved with all aspects of 
the product, from design through every step 
in the manufacturing process, and provide 
product assurance testing of outgoing prod- 



uct. A separate corporate-level group pro- 
vides direction and common facilities. 

Quality and Reliability Functions 

• Manufacturing quality control 

• Product assurance testing 

• Laboratory facilities - failure analysis, 
chemical, metallurgy, thin film, oxides 

• Environmental stress testing 

• Quality and reliability engineering 

• Customer liaison 



COMMUNICATING WITH EACH 
OTHER 

For information on Signetics' quality pro- 
grams or for any question concerning product 
quality, the field salesperson in your area will 
provide you with the quickest access to 
answers. Or, write on your letter-head directly 
to the corporate director of quality at the 
corporate address shown at the back of this 
manual. 

We are dedicated to preventing defects. 
When product problems do occur, we want to 



know about them so we can eliminate their 
causes. Here are some ways we can help 
each other: 

• Provide us with one informed contact 
within your organization. This will 
establish continuity and build confidence 
levels. 

• Periodic face-to-face exchanges of data 
and quality improvement ideas between 
your engineers and ours can help 
prevent problems before they occur. 

• Test correlation data is very useful. 
Line-pull information and field failure 
reports also help us improve product 
performance. 

• Provide us with as much specific data 
on the problem as soon as possible to 
speed analysis and enable us to take 
corrective action. 

• An advance sample of the devices in 
question can start us on the problem 
resolution before physical return of 
shipment. 

This team work with you will allow us to 
achieve our mutual goal of improved product 
quality. 

MANUFACTURING: DOING IT 
RIGHT THE FIRST TIME 

In dealing with the standard manufacturing 
flows, it was recognized that significant im- 
provement would be achieved by "doing 
every job right the first time", a key concept 
of the Quality Improvement Program. During 
the development of the program many pro- 
found changes were made. Figure 4, Logic 
Products Generic Process Flow, shows the 
result. Some of the other changes and addi- 
tions were to tighten the outgoing QA lot 
acceptance criteria to the tightest in the 
industry, with zero defect lot acceptance 
sampling across all three temperatures. 

The achievements resulting from the im- 
proved process flow have helped Signetics to 
be recognized as the leading Quality supplier 
of Logic products. These achievements have 
also led to our participation in several Ship-to- 
Stock programs, which our customers use to 
eliminate incoming inspection. Such pro- 
grams reduce the user cost of ownership by 
saving both time and money. 
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WAFER 
FABRICATION 



DIE ATTACH 
WIRE BOND 

1 

O 



HERMETIC 
SEAL 



PLASTIC 
ENCAPSULATION 



SCANNING ELECTRON MICROSCOPE CONTROL 

Wafers are sampled daily by the Quality Control Laboratory from each fabrication area and subjected to SEM 
analysis. This process control reveals manufacturing defects such as contact and oxide step coverage in the 
metahzation process which may result in early failures 

DIE SORT VISUAL ACCEPTANCE 

Product is inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break 
operation Defects such as scratches, smears and glassivated bonding pads are included in the lot 
acceptance criteria. 



PRE-SEAL VISUAL ACCEPTANCE 

Product is inspected to detect any damage incurred at the die attach and wire bonding stations. Defects such 
as scratches, contamination and smeared ball bonds are included in the lot acceptance criteria 



STABILIZATION BAKE PRECONDITIONING 

Plastic molded devices are baked to stress wire and die bonds and help eliminate marginal devices It also 
ensures an optimum plastic seal to enhance moisture resistance Hermetic devices are baked to ensure the 
elimination of any remaining cavity moisture 

TEMPERATURE CYCLING 

Using MIL-STD-883 Method 1010 1 Condition C devices are cycled from cold to hot temperatures imposing a 
very severe stress which weakens loose bonds and package seals without degrading good devices. A 
loosened bond is later detected during 100% electrical tests 



SEAL TESTS 

Hermetic package seal integrity is ensured by 100% gross leak testing 



Devices are marked with the Signetics Logo, device number, and date code or custom symbol per individual 
specification requirements 

100% ELECTRICAL TEST 

Every device is tested for functional and AC/ DC parameters at room temperature with guard bands and 
product assurance sampling to assure performance to data sheet limits 

BURN-IN (SUPR II LEVEL B OPTION) 

Devices are bumed-m for 21 hours at 155°C junction temperature 

POST-BURN-IN ELECTRICAL TEST 

Test to the same stringent test programs and conditions as those used at the pre-burn-m, but, also includes 
100% High Temp Electrical Testing 

VISUAL 

All products are 100% visually inspected per the requirements specified in Signetics or customer documents. 

PRODUCT ASSURANCE TESTING 

Each lot is sampled and tested for functional and DC at 0°C and + 70°C, and AC/DC and functional at 25°C 
to assure device performance to data sheet limits 

FINAL QUALITY ASSURANCE GATE 

The final QA inspection step guarantees that the specified mechanical and electrical requirements have 
been met Every shipment is sealed with the craftsman's stamp 



NOTE: The items on this flowchart do not all happen in the same sequence for all products. 

Figure 4. Logic Products Generic Process Flow 
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As time goes on, the drive for a product line 
that has zero defects will grow in intensity. 
These efforts will provide both Signetics and 
their customers with the ability to achieve the 
mutual goal of improved product quality. 

The Logic Products Quality Assurance de- 
partment has monitored PPM progress, which 
can be seen in Figure 5. We are pleased with 
the progress that has been made, and expect 
to achieve even more impressive results as 
the procedures for accomplishing these tasks 
are fine tuned. 

The real measure of any quality improvement 
program is the result that the customer sees. 
The meaning of Quality is more than just 
working circuits. It means commitment to On- 
Time Delivery to the Right Place, of the Right 
Quantity, of the Right Product, at the Agreed 
Upon Price. 
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INPUT STRUCTURES 

There are three types of input structures used 
in FAST circuits: diffusion diode, PNP vertical 
transistor, and NPN transistor. Each of these 
are discussed below. 

The diffusion diode input is most often used 
with FAST circuits. The input diode is labeled 
as D1 in Figure 1. There can be more than 
one if NAND logic is to be performed. In the 
oxide-isolated processes these are base-col- 
lector diffusions. Each input pin also has a 
Schottky clamp diode D2. This diode is stan- 
dard for most TTL circuits, and is included to 
limit negative input voltage excursions that 
are generally the result of inductive under- 
shoot. 



High-to-Low pin transition. When the switch- 
ing transients are over, D3 is reverse biased. 



Vcc 




R1 £ < R2 




D1 J 




D — f—f — W - *— JC^ Q3 




02 1 Lm— -)— £«_ 

T D3 L 

-± < R3 


1" 


=■ 


J_ 
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Figure 1. Diode Input 





The static diode input function of voltage 
versus current is shown in Figure 2. If the pin 
voltage is negative, most of the relatively high 
negative current flows through the clamp 
Schottky D2. At OV the current flows from 
Vcc through R1 and D1 to the pin. Switching 
from a logic Low level to a logic High level 
occurs when the input pin voltage rises high 
enough to force the current from the D1 path 
to the Q3 - Q2 - Q1 path. This happens when 
the base voltage of transistor Q3 is at three 
base-emitter drops (3Vbe). and the pin is at 
2Vbe. which is the standard FAST threshold 
switching voltage. At this voltage the input 
current is very small, just the leakage currents 
of diodes D1 , D3, and clamp diode D2. The 
current remains at this small, positive value 
until breakdown voltage is reached. 

Transistor Q3 and resistor R2 provide a 
current gain by increasing the amount of 
current available to Q2 and Q1 when the pin 
voltage is high. R3 bleeds current off the 
base of Q2 to pull it low when the pin voltage 
is low. D3 speeds up this process during the 
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Figure 2. Static Diode Input Function 
of Voltage VS Current 



The current of Figure 2 is scaled for the case 
where the pin is required to pull down a single 
10K£2 resistor R1 (20juA maximum in the High 
state and 0.6mA maximum in the Low state), 
which is defined as a standard FAST Unit 
Load (UL). For some parts, pin current can 
exceed a UL, especially in the logic Low 
state. This will happen if the pin must sink the 
current from more than one R1 resistor, or if 
the value of R1 is less than 10KH, which will 
be the case if the capacitance at the base of 
the transistor Q3 is too large for the required 
switching speed. In this event, the actual 
number of ULs is listed for each input in the 
specification sheet for the part. Note: UL, as 
defined here, is less than the normally de- 
fined Schottky TTL Unit Load. The correlation 
is one Schottky Unit Load = 1.67 ULs. This is 
an important point to remember for fan-in and 
fan-out calculations in systems that mix FAST 
with other TTL families. 

The PNP vertical transistor has found wide 
acceptance in its various forms in low power 
Schottky logic because it provides a high- 
impedance input which is usually desirable. It 
was not used with early FAST circuits be- 
cause the original oxide-isolated processes 
did not provide a fully suitable PNP vertical 
structure. It is now frequently the input of 
choice for new parts built with improved 
processes. The PNP transistor Q3 is fabricat- 
ed with the P-type substrate as the grounded 
collector, the N-type Epi as the base, and the 
P-type normal base diffusion as the emitter. 
The process must be tailored to provide a 
suitable current gain for this vertical structure 
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and must have provision to remove the con- 
siderable substrate current without an appre- 
ciable rise in substrate voltage. Referring to 
Figure 3, Q3 functions as an emitter follower 
for pin voltages low enough to provide an 
emitter-base forward bias. This occurs at an 
emitter voltage below the 3Vbe value provid- 
ed by the D3 - Q2 - Q1 stack, and gives the 
desired 2V B e pin threshold. At pin voltages 
above this value, Q3 turns off and the current 
through R1 is directed to Q2 - Q1 through D3. 
The Schottky diode D2 speeds up the High to 
Low transition if the pin voltage falls more 
rapidly than the base of Q2; otherwise, D2 is 
off. The PNP input characteristics are shown 
in Figure 4. If the input voltage is negative 
with respect to ground, a large clamp current 
flows through D-|. As the voltage rises, Di 
turns off and the input current falls to the 
base current of Q3; for the usual values of R-|, 
this is in the range of about 10juA. This 
decreases as the lead voltage rises. At 
threshold, Q3 turns off and the input current 
drops to a low value determined by the 
leakage of D-|, D 2 , and Q3. The current 
remains at this low value until the onset of 
breakdown. Since all PNP inputs are protect- 
ed with ESD structures, the breakdown cur- 
rent is set by this, and not the actual PNP 
device. 
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Figure 3. 


PNP Input 



The NPN input is shown with two variations in 
Figures 5 and 6. It has limited use in standard 
TTL circuits, and is used in selected FAST 
devices, especially where its superior high- 
impedance input characteristics are useful. A 
typical plot of static input current versus input 
voltage is shown in Figure 7. There are some 
significant differences between this function 
and that of the diffusion diode input shown in 
Figure 2, the most important being the much 
lower input current in the region from 0V to 
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threshold and the controlled increase of input 
current above Vcc- 
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Figure 6. NPN 


Input 





When the pin voltage is negative, the large 
negative clamp current is supplied through 
the clamp Schottky diode D3. For positive 
voltages, from OV to the switching threshold 
of 2Vbe. Q1 is off, and the input current In. is 
very small, just the leakage current of Q1 , 02, 
and D3 with low reverse bias. As the input 
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voltage rises above 2Vbe, CM turns on, and 
the current that had been flowing through D4 
now flows through Q1, blocking Schottky 
diode D1 to Vcc- Tne value of tnis current is 
determined by the current source transistor 
Q2 with its base connected to voltage refer- 
ence Vcs. and by the size of the emitter 
resistor R2. The current is nearly constant 
within the normal operating range of input 
voltages and has a typical value of 0.1mA to 
1.0mA. The pin must supply only a small 
fraction of this bias current, the ratio of Q1 
collector current to base current being the 
bipolar |3 factor. Typically, Iih base input 
current is less than 20/uA in the voltage range 
from OV to Vcc- This value is the specification 
for a standard FAST NPN Unit Load. As in the 
diode input case, if larger currents are need- 
ed to reduce delay times or to provide for 
multiple-input transistors connected to the 
same pin, the specification sheet for the 
particular device will identify the input pins 
which have NPN ULs larger than one, and will 
list their values. 
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Figure 7. NPN Input Characteristics 
(Not to Scale) 



In normal operation, the pin voltage will be 
limited in the negative direction by the diode 
clamp D3, and will be less than Vcc " |n tne 
positive direction. The actual input voltage 
may exceed Vcc for three reasons: there may 
be inductive overshoot in badly terminated 
systems; the Vcc P'n may be floating or 
grounded; or the input pin may be forced high 
by electrostatic discharge or incoming inspec- 
tion testing. 

For the inductive overshoot case, when the 
pin voltage exceeds Vcc. Part of the Q1 
collector current begins to flow from the pin 
through limiting resistor R1 and Schottky 
diode D2. The current from Vcc through D1 
decreases by exactly this amount, since Q2 is 
a constant current source. As the voltage 
continues to rise, 01 becomes reverse biased 
and prevents high currents flowing from the 
pin into Vcc- A " tne 02 current flows into the 
pin through the R1 - D2 - Q1 - Q2 - R2 path 
to ground. As stated before, this current is 
typically small, in the range of 0.1mA to 
1.0mA, and nearly independent of pin volt- 
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age, as shown by the l| plateau in Figure 7. I| 
provides a clamping action to ground for pin 
voltages in excess of Vcc. which is usually 
desirable to reduce overshoot. 

For the case where Vcc is grounded or 
floating, the input current is nearly zero for 
positive voltages between zero and approxi- 
mately 7V. The conducting path through 
R1-D2-Q1 is available, but the current 
source Q2 will be shut off because, without 
Vcc drive, the Q2 base reference Vcs will be 
at OV. This is the specified standard setup for 
incoming inspection. For the incoming inspec- 
tion testing case where Vcc is connected to a 
5V source, the response is shown in Figure 7. 
The current remains on the Q2-limited pla- 
teau until the pin voltage is high enough to 
cause non-destructive collector-emitter 
reach-through of Q2. At this point, input 
current increases as the pin voltage rises, 
and R1 functions to limit this current and 
prevent damage to Q2. 

The electrostatic discharge case is similar to 
the incoming inspection case except that Q2 
may be off if the Vcc pad is floating, in which 
case it breaks down at a slightly higher 
voltage. The NPN input produces reach- 
through at a relatively low voltage compared 
with the diode input. The effect of this non- 
destructive reach-through is to greatly in- 
crease the ability of the device to survive 
electrostatic discharge. The discharge cur- 
rent is passed through the chip at a relatively 
low power dissipation, and this is shared by 
elements R1, D2, Q1, Q2 and R2, so that 
none of them dissipate enough power to do 
damage. By way of contrast, with a diode 
input, the clamp Schottky diode breaks down 
at high voltage with high dissipation in a 
localized area, and may suffer damage. 

Another advantage of the NPN input is its 
ability to interface on the chip to either a 
conventional TTL interior design, or to the 
increasingly popular current-mode interior 
logic. The conventional TTL interface is 
shown in Figure 6. In this case the Q2 current 
source is designed to provide sufficient cur- 
rent to insure that in the Low state, with 
current flowing through the R3-D4-Q2 
path, the base-emitter stack of Q3-Q4 is 
shut off. The 2Vbe input threshold is set by 
the forward drops of Q1, D4, Q4 and Q3. 

The current-mode logic interface is shown in 
Figure 5. The output voltage is the drop 
across R3, and is referenced to Vcc (or some 
on-chip regulated voltage lower than Vcc) as 
is required for current-mode logic. For this 
case, voltage reference REF2 is normally 
fixed at 2Vbe + 1 Schottky drop to provide a 
pin threshold voltage of 2Vbe- In fact, REF2 
can be tailored to set the switching threshold 
voltage to any desirable level; it can be set to 
something other than an integral number of 
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base emitter drops, or it can be designed to 
reduce the sometimes undesirable tempera- 
ture variations of input threshold. 



INPUT CONSIDERATIONS 
Static Input Current 

A comparison of input current for various 
input voltage ranges for each of the three 
types of inputs is shown in Figure 8. 

The majority of FAST devices available to 
date have diode inputs and supply current to 
their drivers that may be as large as 600juA at 
Vin of 0.5V for a single unit load input. If a 
driver cannot sink the necessary current for a 
particular number of loads, the system de- 
signer must either add a buffer circuit de- 
signed to drive with higher current, or switch 
to devices that have high-impedance inputs. 
These are available on many Signetics FAST 
designs, and are specified to have input 
current less than 20/uA over the full switching 
range from 0V to Vco Typical input current 
for the NPN structure at room temperature is 
less than 1/xA below switching threshold 
voltage and 3/iA above threshold. Typical 
PNP input current is less than 10/utA below 
threshold voltage and 1/xA above threshold. 

Input Capacitance 

Input capacitance, measured using a small- 
signal variation about a static DC operating 
point, is usually the least for the NPN. When 
one includes the added capacitance of the 
elements common to each input, such as the 
pin, pad, bond wire, and clamp Schottky 
diode, the percentage difference for total 
static input capacitance for any of the three 
types of inputs is not very large. 

Dynamic Input Current 

In many applications the total current an input 
pin draws during a switching transition is a 
more important consideration than its input 
capacitance. This dynamic input current is 
often larger than the value of static capaci- 
tance would predict because each of the 
three types of input structure normally in- 
cludes some sort of speed-up mechanism, 
usually a "kicker" Schottky diode, connected 
to an internal node of the circuit. The kickers 
deliver current, related in a non-linear way to 
input edge-rates. High-dynamic input current 
does not always equate to fast circuit switch- 
ing. NPN inputs are usually faster than diode 
or PNP inputs, but in general have the lowest 
total dynamic current. The percentage differ- 
ences for dynamic current tend to be larger 
than the respective differences for static 
capacitance. 

Switching Threshold Voltage 

The FAST input switching threshold voltage is 
set quite high for TTL at two base-emitter 
junction forward-bias drops. FAST input struc- 
tures have enough gain that the voltage 
June 1987 
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Figure 8. Input Current for Input Voltage Ranges 



range in which they switch from one state to 
the other, as shown by a static DC transfer 
function curve, is completed within about 
100mV of the 2Vbe threshold. For a typical 
part at room temperature, Vbe is about 
800mV, and the switching threshold is nomi- 
nally at 1.6V; the static transfer range uncer- 
tainty of about 100mV gives a nominal thresh- 
old for solid Lows and Highs of about 1 .55V 
and 1 .65V respectively. The FAST threshold 
voltage was chosen higher than other TTL 
families to give a larger noise margin with 
respect to ground, and to be more nearly 
centered in the region where a FAST output 
driver stage switches with maximum edge 
rates, which occurs between about 0.6V and 
2.6V. 

Because the FAST threshold is set by the 
base-emitter junction voltage, it is dependent 
on junction temperature and current density. 
Vbe increases by about 1.2mV for each 
degree C drop in junction temperature; cur- 
rent density changes by about a decade for a 
60mV change in Vbe- The total variation due 
to processing differences, temperature, and 
current density is about 1 50mV per junction, 
or 300mV total change in input threshold to 
give limits of 1.25V Low and 1.95V High. The 
FAST V||_ and V| H limits are 0.8V and 2.0V 
respectively, a tight spec for Vm- 



HYSTERESIS CONSIDERATIONS 

Hysteresis has frequently been added to the 
inputs of TTL circuits in the past. The purpose 
is to increase noise immunity, which is ac- 
complished by adjusting threshold voltages in 
a direction to reinforce an input level once a 
critical value has been reached. The proce- 
dure works well for slow circuits where the 
likelihood of slow, noisy inputs is high. It does 
not accomplish what is intended for FAST 
parts. There are several reasons: FAST 
threshold is already high and well centered so 
noise problems are automatically minimized. 
Inductive ground bounce, which is discussed 
at length later, causes problems with fast 
edge rates that completely swamp the typical 
benefits of hysteresis. It thus becomes a 
further complication in an already complicat- 
ed picture and is more apt to hurt noise 
margin than to help it. Because of this, the 
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two major supplies of FAST have eliminated 
hysteresis from all circuits except those spe- 
cifically designed as Schmidt triggers; the 
'F13, 'F14, and 'F132. 



ELECTRO-STATIC DISCHARGE 
(ESD) CONSIDERATIONS 

It is universally true that no bipolar integrated 
circuit process can provide devices with such 
high breakdown voltages that they are able to 
withstand ESD without some structure punch- 
ing through or breaking down. The necessary 
condition for survival when this occurs is that 
the energy dissipation in any volume of the 
chip must be kept low enough so that neither 
the silicon nor the interconnecting metal can 
melt. This can be accomplished in two ways: 
the breakdown voltage should be as low as 
practical, consistent with normal circuit opera- 
tion, and the energy should be dissipated in 
as large a volume as is possible. Circuit 
components that are particularly sensitive to 
charge damage must be protected by struc- 
tures that are less fragile. All Signetics FAST 
parts are designed with these requirements in 
mind, and although, as a rule of thumb, a 
sophisticated oxide isolated process used to 
fabricate these parts tends to be more ESD 
damage-prone than a junction isolated pro- 
cess, FAST is about as rugged as other TTL 
families in general. If FAST parts are handled 
with the same care afforded any other high- 
technology parts, they will not be damaged. 

ESD sources usually fit into one of two 
categories: people or other objects that have 
accumulated static charge and touch the 
parts; or, they generate their own charge, as 
is the case when a circuit makes sliding 
contact with an insulator. In the first instance, 
static voltages tend to be high, over 10000V, 
and discharge is usually limited by relatively 
high series resistance. In the second case, 
voltages are lower, around 200V, but there is 
very little series resistance to limit discharge 
current. Both possibilities are simulated with 
discharge models that are used in the majori- 
ty of the test setups, and parts are designed 
in a way to improve survival for both ESD 
conditions. 
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Experience has shown that inputs of TTL 
circuits are much more likely to suffer ESD 
damage than outputs. Since negative volt- 
ages are discharged through clamp ground 
diodes with low chip dissipation, only voltages 
positive with respect to substrate ground are 
apt to produce input damage. 

Circuits with diode inputs have a positive 
voltage breakdown in the relatively high range 
of from 1 5V to 25V. Schottky diodes connect- 
ed to an input pin usually break down before 
junction diodes, and if they are stressed 
beyond their limits the Schottky diodes usual- 
ly sustain damage in the corners. A diffusion 
guard-ring around the diode increases the 
uniformity of the breakdown, and as a result 
maximizes the dissipation volume at break- 
down and increases the ability of the device 
to survive ESD. All Signetics FAST circuits 
have guard-rings on Schottky diodes that 
connect to input or output pins. 

NPN inputs are designed to have low holdoff 
voltage for positive voltages in excess of V<x- 
Under static discharge the input structure 
forward biases, and the current-source tran- 
sistor conducts the ESD current to substrate 
with a relatively low collector-emitter reach- 
through voltage. The input current for normal 
operation is low enough that a series limiting 
resistor can be added; this limits ESD current, 
especially for the case where the ESD source 
has no appreciable series resistance itself. 

As processes improve, it is often possible to 
improve ESD protection. Most new releases 
and many parts that have been recently 
redesigned onto new processes have specific 
ESD structures included which protect up to 
2000V for the standard resistance limited 
case — the human body model. 



FLOATING INPUTS 

FAST inputs should not be allowed to float. 
All unused inputs, even those on unused 
gates, should be tied to a voltage source of 
relatively low impedance that will get them 
out of the logic picture and out of trouble. For 
a Low input this can be ground, or the output 
of a permanently low driver. For a High input 
this can be Vcc» protected by a series resistor 
if circuit damaging voltage spikes are possible 
in the system, or a permanently high driver. 

Properly tied High or Low inputs will not pick 
up enough spurious noise to cause problems. 
If they are allowed to float, the results can be 
disastrous. Floating diode inputs usually pull 
to within a few Mv of 3Vbe above ground, a 
Vbe above threshold. The input voltage will 
fall about 1V per 0.1mA of current that is 
capacitively coupled from an adjacent Low- 
going pin. Since pin-to-pin input capacitance 
is in the order of one pF for an IC in a PC 
environment, an adjacent pin falling at 1 .0V/ 
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ns couples in about 1 .0mA of current, enough 
to switch the input to a Low state for as long 
as the current lasts. The normal FAST circuit 
response will be to switch or oscillate. The 
problem is even worse for high-impedance 
low-capacitance NPN or PNP inputs. In this 
case the static voltage to which they float is 
determined in part by leakage, and is not 
predictable. 

To reiterate, FAST inputs must not be allowed 
to float. To do so is to invite serious system 
problems. 



OUTPUT CONSIDERATIONS 

The purpose of the output stage is to supply 
current to a load to force it to a High state or 
to sink current from the load to force it to a 
Low state. The speed at which the load can 
be switched from one state to the other 
depends on how much supply current or sink 
current is available from the output driver. 
There must be an amount in excess of that 
which is required to maintain the static load 
voltage, and it is the excess current that is 
available to charge or discharge the load 
capacitance. Most FAST circuits are de- 
signed to fit into one of those categories, 
based on output drive capability; the normal 
output stage, the buffer driver which can 
supply approximately twice as much current, 
and the high current drivers designed to drive 
low-impedance terminations. 

Both normal drivers and buffers may be 3- 
State, which means that, in addition to Low 
and High states, they can be forced to a high- 
impedance OFF state as a third possible 
choice. This allows multiple components to 
be connected to a bus simultaneously, with 
only the single-selected device providing ac- 
tual drive capability. 

The basic components of an output stage are 
shown in Figure 9. 

The pull-down driver components sink load 
currents to force a Low state at the output 
pin; the pull-up driver components supply 
current to force a High state. The control 
components turn on the selected driver and 
turn off the nonselected driver in response to 
the logic input signal. For 3-State parts, the 
control components turn off both drivers if the 
3-State control signal is active. The output 
Schottky clamp is included to suppress induc- 
tive undershoots, and is a part of every FAST 
circuit. The load requires a static current to 
keep it in either a logic High or Low state. The 
drivers must also charge and discharge the 
load capacitance C[_, which is generally one 
of the major factors that influence switching 
speed. 

Since, to a large extent, they function inde- 
pendently of each other, the pull-up driver, 
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pull-down driver, and control blocks are dis- 
cussed independently. 



PULL-UP DRIVERS 
Open-Collector 

The simplest pull-up driver consists of no 
more than a fixed pull-up resistor tied to V C o 
For this case, the control stage interacts only 
with the pull-down driver. In the Low state, 
this must sink the current from both the pull- 
up resistor and load. In the High state, the 
pull-up resistor must supply all of the load 
current. Most often, the pull-up resistor is not 
physically part of the integrated circuit chip 
itself, but is added externally. In this case the 
only circuit element connected to the output 
pad (in addition to the ever-present Schottky 
clamp) is the collector of the pull-down driver 
transistor, hence the name "Open-Collec- 
tor." Parts with this output stage can be tied 
together for bus applications. If any of the 
connected pull-down stages is active, it will 
pull the bus Low; only if all of them are off can 
the external resistor pull the bus High. This 
action provides a "wired" logical function that 
is free in the sense that no additional compo- 
nents are required to achieve it. Some Open- 
Collector FAST parts also have 3-State inputs 
that serve to disable output pull-down stages 
regardless of the action of the normal logic 
function. 

The Open-Collector output voltage depends 
on the load, the value of the pull-up resistor, 
and the voltage to which this is connected. If 
the resistor value is low, the output will rise to 
nearly the full value of the pull-up source 
voltage; in particular, the Open-Collector out- 
put can rise to Vcc. a voltage higher than that 
obtainable with a standard Darlington totem- 
pole pull-up. 

High-drive Open-Collector parts are ideal as 
drivers for terminated transmission lines. In 
this application the line is terminated at the 
receiving end with a resistor network that 
provides the proper impedance and an equiv- 
alent source voltage of about 3V. The circuit 
pull-down drive sinks the termination current 
through the line at relatively low chip power 
dissipation when it is on. When it is turned off, 
the line pulls the output high, charging the 
stray capacitance from an impedance equal 
to the line characteristic impedance. Since 
the current is supplied by the line, the chip 
power dissipation falls. Very fast rise times 
approaching 1ns can be obtained with this 
scheme. Rise times, in general, for open- 
collector outputs are determined by the RC 
product of the pull-up resistor and the stray 
capacitance, and are limited only by the 
ability of the chip to pull the load low. 

Signetics has a new family of parts designed 
specifically for driving heavy loads in termi- 
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Figure 9. Output Stage Basic Components 



nated or unterminated environments. The 
majority of these are Open-Collector func- 
tions. They are discussed in detail later. 

Standard Darlington 

Most FAST pull-up drivers use dual transis- 
tors, connected as shown in Figure 10, with 
the emitter of the first device Qb delivering 
current to the base of the driver Q a . This 
configuration is called a Darlington circuit and 
provides a composite current gain nearly as 
large as the product of the current gains of Qb 
and Q a . 

The major advantage of the Darlington pull- 
up, as compared to the Open-Collector, is 
that the pin is actively pulled high by the 
emitter-follower action of Q a which is capable 
of supplying large currents to quickly charge 
output capacitance. Despite the large output 
current that is available, the drive require- 
ments of Qb are low, so that the voltage drop 
across R c is small, and the pad will pull up to 
a voltage nearly as high as Vcc~2Vbe- 

For the case where the output pin voltage is 
High, the phase-splitter transistor Q c is off, 
and the base of Qb is pulled high by resistor 
R c . The current which flows through R c is just 
sufficient to provide base drive to Qb- The 
base voltage of Qb will be just slightly below 
Vcc. and the output pin voltage will be less 
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than this by the sum of the Vbe drops of Qb 
and Q a , both of which are on. Most of the 
base current for Q a and the current through 
pull-down resistor R b is supplied from Vcc 
through R a and Qb- Qb has a Schottky clamp 
to prevent saturation when the current 
through R a is large. Resistor R a limits the 
amount of current flowing from Vcc through 
Q a to a value small enough that Q a will not be 
damaged if the output pin is accidentally 
grounded for a short period of time. This short 
circuit output current is called los. and its 
value is approximately the maximum current 
available to charge the output capacitance at 
the beginning of a Low-to-High transition. The 
minimum current available when the pin has 
reached the minimum guaranteed high volt- 
age Voh is called output high current (Ioh). 
and is specified to be either 1mA or 3mA, 
depending on the type of driver. The maxi- 
mum output voltage that the pull-up driver can 
achieve occurs at maximum Vcc. and at high 
temperatures with corresponding low values 
of transistor V BE and high current gain. Con- 
versely, the minimum high voltage occurs at 
low Vcc and low temperatures. 

In the Low state, the pull-down driver Qd is on 
and the pin voltage is the Qd saturation 
voltage Vsat- Qc is on and its collector 
resistor R c is pulled down to Vbe + Vsat; the 
Vbe of Qd» v sat of Qc- Qb is also on, with its 
emitter at Vsat. and the current through Rb is 
low. The base-emitter voltage of Q a is nearly 
zero and Q a is off. 

The rate at which the pull-up driver can force 
a Low-to-High transition depends on a num- 
ber of factors. The first, and obvious, consid- 
eration is that the control components must 
turn off the pull-down driver very quickly. 
During the short time that both pull-up and 
pull-down are on, there is a large feed- 
through current spike that is wasted as far as 
switching the load is concerned; it also in- 
creases chip power dissipation and produces 
undesirable voltage spikes in Vcc and 
ground. Assuming the pull-down is off, the 
Low-to-High transition speed is governed by: 
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1) the rate at which R c can pull-up the base of 
Qb; 2) the amount of pin current required to 
drive the load and charge the load capaci- 
tance; 3) the value of R a ; 4) the physical size 
and current gain of Q a ; and 5) the amount of 
Q a base drive current that is lost through Rb 
to ground. The amount of Rb drive current 
lost can be reduced by connecting R b to the 
output pin instead of ground, and this is done 
in a number of FAST parts. For this case, the 
static current through Rb with the pin high is 
less than if Rb is grounded, but switching 
feed-through current spike for a High-to-Low 
transition may be increased because Rb can- 
not effectively pull-down the base of Q a until 
after the pin voltage falls. 

The pin can be driven above its maximum 
high value by an external pull-up or by posi- 
tive reflections from a transmission line. 
When this happens, Q a and Qb do not have 
sufficient base-emitter drive to keep them on. 
If the pin voltage rises significantly above 
Vcc Qa will begin to leak current into Vcc- 
For the case where Rb is tied to the pin 
instead of ground, the reverse transistor ac- 
tion of Q a allows a high pin-to-Vcc current. 
This is not usually a problem in normal 
operation, but should be avoided in system 
applications where the Vcc Pin m ay be inten- 
tionally grounded. 

3-State 

For all 3-State FAST parts, the leakage paths 
to a grounded Vcc P j n are blocked with 
Schottky diodes. A typical 3-State pull-up is 
shown in Figure 1 1 . S a is the series Schottky 
blocking diode. 3-State Schottkys S t1 and S t 2 
serve to simultaneously turn off the pull-up 
and pull-down drivers. The 3-State control is 
active when it is pulled low to within Vsat of 
ground. In this state it sinks all the available 
drive current for Qb and Q c , and pulls their 
bases down to (V S at + Vschottky). which is 
essentially one Vbe- The voltage drop across 
R c is large and 3-State power dissipation is 
typically high. Q a and Qb are off for normal 
TTL voltage ranges of the output pin; a 
negative undershoot large enough to drive 
the pin about one Vbe below ground will allow 
them to turn on and supply current from Vcc; 
this action aids the clamping Schottky diode 
in preventing the pin voltage from falling 
lower. 
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PULL-DOWN DRIVERS 

The basic FAST pull-down driver is shown in 
Figure 1 2. Qd is the pull-down driver transis- 
tor, a big Schottky-clamped device capable of 
sinking large currents. Cd is the stray base- 
collector capacitance of Qd, and its unavoid- 
able presence has an important effect on the 
performance of the pull-down driver. Q c is the 
Schottky-clamped phase splitter. It functions 
as a current-limited, low-impedance driver for 
Q d when the logic input voltage V tN is high, 
and as an inverting driver for pull-up Q^ by 
virtue of the current through R c when Vin is 
low and Qc is off. Z d is the pull-down imped- 
ance network which insures that Qd is off 
when Vin is low. 
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Figure 12. Basic FAST Pull-Down 



Switching to the logic Low state occurs when 
Vin is larger than the Vbe drops of Q c plus Qd, 
both of which are initially on. Part of the total 
emitter current available from Q c comes from 
R c , which has a voltage drop of Vcc~ 
V B e - Vsat- The remainder of the Q c emitter 
current is supplied through its base Schottky 
clamp or by other components not shown in 
Figure 12 but discussed in the section on 
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control components. A portion of the total Q c 
emitter current is lost in the pull-down net- 
work Zd", the remainder is available as base 
current for pull-down driver Q d . The amount 
of current Qd can sink depends on its base 
drive, its current gain, and its collector volt- 
age. This current is specified on a per-part 
basis in the data sheets at output low voltage 
(Vol) of 0.5V. The current which Q d can sink 
in the switching range with the pin voltage at 
2.5V is called available current (Iavl). and is 
usually at least 70mA for FAST. The manner 
in which this current varies as the pin voltage 
decreases from 2.5V to Vol is not specified 
as a FAST family parameter, since it is 
critically dependent on circuit design for a 
particular part, but is included as a specifica- 
tion for selected parts, especially those tai- 
lored to drive transmission lines. Several 
innovative circuit improvements that increase 
Iavl by increasing the drive current for Q d are 
shown in Figures 19a and 19b. Speed-up 
Schottky diodes S s1 and S s2 have been 
added to the standard pull-down circuit as 
shown in Figure 1 3a. Both are reverse-biased 
and off in the High state, since R c pulls the 
collector of Q c nearly to Vcc- Both connect 
the collector of Q c to nodes that need to be 
discharged during a High-to-Low transition. 
S s -| to the base of Q a , S S 2 to the pin. They will 
conduct if these node voltages are higher 
than V B e + Vsat + Vschottky. or approximately 
2Vbe; they are quite effective above 2Vbe- 
Other networks are available which function 
down to lower voltages; these are especially 
useful for transmission line drivers. Figure 
13b shows a dynamic kicker that gives an 
impulse of current which is especially useful 
in discharging high capacitive loads. 

The network of elements labeled Zd in Figure 
12 is the pull-down impedance which insures 
that Qd is off when the value of Vin falls 
below 2V B e- When the voltage at the base of 
Qd is being pulled high by Q c or low by Zd, the 
output pin voltage responds by moving in the 
opposite direction. This produces a change in 
voltage across Cd, which is the sum of the 
base voltage change and the collector volt- 
age change, so the amount of charge re- 
quired by Cd is magnified by a factor which is 
larger than unity. 

This well-known Miller-effect causes the ap- 
parent value of Cd, as perceived by the 
drivers, to be a factor of about five times 
larger than the already large physical junction 
capacitance, all of which means that the 
drivers Q c and Z d need to supply or sink 
much more current during an output transition 
than is necessary to maintain static condi- 
tions. When static conditions do exist inter- 
nally in the circuit, noise voltage spikes on the 
output pin, Vcc. or ground can momentarily 
force the base of Qd in the direction to 
produce a serious output glitch, and the 
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Figure 14 



drivers must respond quickly to counter this 
coupled noise. 

The simplest Z d element is a resistor R z i tied 
to ground, as shown in Figure 14. It will pull 
the base of Qd all the way down to OV if Vin is 
less than one Vbe- This provides good immu- 
nity to coupled noise, but slows down the 
High-to-Low pad transition somewhat be- 
cause the base of Qd must rise a full Vbe 
before the output can begin to change. The 
value of Rzi needs to be relatively large to 
prevent a serious loss of base drive current 
when Q d is on, which makes it easier to 
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capacitively couple voltage spikes to the base 
of Qd and, in part, nullifies the good noise 
immunity the full Vbe swing provides. 

The addition of a series Schottky diode 
solves most of the problems. This is shown in 
Figure 15. The Qd base voltage cannot pull 
below a Schottky drop, so the switching 
speed is unimpaired. The value of Rz2 can be 
less than Rzi for the same current when the 
base is high, so the effect of coupled charge 
is less and the noise margin is acceptable. 




Figure 15 



The circuit of Figure 16 is standard with many 
TTL families. It pulls the base of Qd down 
even less than does Rz2-Sd2> but it has a 
relatively high dynamic impedance and is 
somewhat noise sensitive. It has the advan- 
tage that it tends to "square up" the input 
voltage-to-output voltage transfer function, 
hence its popular name "squaring circuit." It 
is frequently used in simple gates where the 
shape of the transfer function may be impor- 
tant. For more complicated circuits, where 
there are one or more stages of logic with 
gain between input and output pins, the 
squaring ability is pretty much lost; in fact, it is 
likely that high-gain, multiple-logic-level FAST 
circuits will oscillate if the input voltage is held 
at near threshold for any length of time. 




Figure 16 



Figure 17 shows a popular dynamic circuit 
that is used in conjunction with a resistor or 
squaring circuit pull-down, and which insures 
that Cd cannot couple enough charge to the 
base of Qd to slow down a Low-to-High 
transition. In operation, as the emitter of Qb 
rises, charge is coupled through C Z4 into the 

June 1987 



base of Qz 4 which turns on and shunts the 
Miller current flowing through C d to ground. 
When the transition is finished, the current 
through Cz4 stops and Qz4 turns off. When 
the High-to-Low transition of Qb occurs, Cz4 
discharges through Sd4. Because Qz4 re- 
duces the problems associated with Miller 
current, the circuit is called a "Miller Killer." 




Figure 18 shows an active pull-down for the 
base of Qd. The drive for Q Z 5 (not shown) 
must be generated from the same signal that 
drives the base of Q c . When Q c is on, Q Z 5 
must be off, and when Q c is off, Qzs turns on 
to hold the base of Qd low. The impedance is 
very low, eliminating the capacitive-coupling 
noise problem. 




Figure 18 



CONTROL COMPONENTS 

This section covers 3-State control drivers, 
special 3-State problems, and V<x turn-on 
current and 3-State glitches during power-up. 

3-State Control Drivers 

The normal TTL 3-State scheme is shown in 
Figure 1 1 . The 3-State control voltage in the 
OFF state is high enough that S t i and S t 2 are 
reverse-biased; in the active state the control 
voltage is low, usually V sat , so that the 
Q a -Qb base emitter stack is off, as is the 
Q c -Qd stack. In the 3-State mode, R c is 
dissipating maximum power. Blocking 
Schottky diode S a prevents current from flow- 
ing backwards through Q a if the Vcc pin is 
grounded; the output pin high voltage can be 
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about 4.5V before there is any significant 3- 
State leakage current. The only exception to 
this general rule with FAST is for the diode 
input transceiver function, where the same 
pin acts as an input or an output. In this case, 
the pin supplies one or more normal FAST 
unit loads of current if it is Low, and tends to 
pull to 2V BE if it is floating. NPN and PNP 
input transceivers have normal low 3-State 
leakage. 

There are several innovative improvements to 
the basic 3-State circuit, as shown in Figure 
1 9. The addition of inverter Q c2 - R C 2 with a 
blocking Schottky S C 2 allows the addition of 
feedback diodes S s i and S s2 to increase l A vi_; 
S C 2 cannot be included in series with R c -| 
because its forward voltage drop would lower 
Vqh- 3-State power is not increased, since 
only one R c i is pulled low. The current 
through Q c2 is available as added base drive 
to Qd, so nothing is wasted. An additional 
transistor may be paralleled with Q c1 and Q c2 
to control an active pull-down version of 
impedance Zd which, discussed in a previous 
section, eliminates the Miller turn-on problem 
of Q d . 

Ice Considerations 

There is no formal family specification that 
limits the amount of Vcc current a FAST 
circuit may draw during turn-on as Vcc rises 
from zero to 4.5V. However, for most new 
designs, and especially for circuits that have 
high Ice requirements, an effort has been 
made to limit maximum turn-on Ice to 110% 
of lecmax- This precaution prevents an unde- 
sirable system situation where the Vcc power 
supply is large enough to drive the devices, 
but can't power them up. The major compo- 
nent of turn-on current is Vcc to ground feed- 
through of output stages. Unless specific 
steps are taken to prevent it, the pull-up 
Darlington turns on if Vcc is greater than 
2Vbe» and remains on until the on-chip volt- 
age is high enough to set the phase splitter 
solidly in one or the other of its two states. 
The solution is to incorporate extra circuit 
components that will set the phase splitter at 
voltages nearly as low as 2V B e, or turn off the 
top device with a separate 3-State type struc- 
ture which activates at low Vcc voltages and 
becomes inoperative when Vcc is high. 

The amount of current that can be fed from 
an output pin back into a grounded Vcc pin. 
or through the chip to ground for an open Vcc 
pin, depends on the design. Generally, 3- 
State feedback current is specifically limited 
to low values which are leakage or break- 
down related. Other parts have medium to 
high current. Those with Darlington pull- 
downs connected to the output pin conduct 
the most. 

Some 3-State parts, especially selected buff- 
er functions, have additional circuit elements 
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to insure that as they power on they source or 
sink no appreciable output current, provided 
that the 3-State control pins are in the active 
state as Vcc rises. This means that Vcc can 
be turned on or off at will in the system to 
conserve power, and bus voltages will not be 
affected. Parts with this capability are identi- 
fied in the specific data sheets. 



GROUND VOLTAGE AND 
OTHER NOISE PROBLEMS 

Ground Voltage As A Serious 
Problem 

Excessive ground noise voltage in a system 
usually produces serious degradation of 
switching speed. It may also produce unwant- 
ed glitches on outputs, or spurious clocks 
which cause flip-flops to lose data, or relax- 
ation oscillations that completely disrupt a 
system. It is, without doubt, one of the major 
causes of logic systems failure ... difficult to 
accommodate, and difficult to eliminate. 

The problem is not unique with FAST, but is 
greatly aggravated by the high transition rates 
and large currents for which FAST is de- 
signed. Because of this, FAST can optimally 
replace other TTL families only in systems 
that have been carefully designed at the PC 
board level. Well planned layout is vital, and 
multilayer boards with ground and Vcc planes 
are often necessary. Great care must be 
taken to insure adequate bypassing for Vcc- 
The problems are not trivial, but they can be 
solved satisfactorily to yield systems whose 
performance is not exceeded in the TTL 
world. 



Sources Of Ground Noise 

Ground lead inductance is the source of most 
ground noise voltage; it causes a voltage 
drop proportional to the rate at which the 
current through it changes. 

Inductance is a measure of the amount of 
energy stored in the magnetic field associat- 
ed with a current. Low values of inductance 
imply low energy, which means low voltage 
required to affect a change in current. As a 
general rule, inductance decreases as current 
is allowed to spread out in space, and current 
interactions decrease. The inductance of a 
thin wire far removed from the return current 
path is high; that of a large conductor coaxial- 
ly encircled by the return path is low. Induc- 
tance tends to increase faster than linearly 
with conductor length, but only approximately 
logarithmically with decreasing cross-section 
dimensions. From a logic system viewpoint, 
ground planes are better than ground traces; 
wide lines are better than narrow lines; close 
spacing to planes is good; loops that allow 
magnetic flux linkages are bad; wire lengths 
of fractions of inches count; and sockets with 
long pins add significant inductance to a PC 
card. 

Ground noise voltage is increased by feed- 
through current spikes. These occur when 
both top and bottom devices of the output 
totem-pole driver are on simultaneously, and 
heavy currents are allowed to flow directly 
from Vcc to ground. They can be minimized in 
one of two ways: drive the devices such that 
one is turned off before the other can turn on, 
or more commonly, drive them together, but 
very fast, so the feed-through current can 
flow for only a short time. 
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Figure 19. Improved 3-State Circuit 



Although most ground noise results from 
ground inductance, resistance also contrib- 
utes. Static ground offsets unrelated to rates 
of current change occur, and add to the total 
ground voltage. Generally speaking, those 
measures which reduce ground inductance 
also reduce ground resistance. 

Estimating The Magnitude Of 
Ground Noise 

The accurate modeling of ground noise-relat- 
ed problems in logic design is a complex 
procedure that requires numerical analysis to 
determine system currents and voltages as a 
function of time. This can only be accom- 
plished in a satisfactory manner if one has 
reasonable electrical models, especially for 
input stages and output drivers of the inte- 
grated circuits used in the system. These 
data are available on request for many of the 
FAST logic functions. Signetics is prepared to 
assist customers in solving the sometimes 
formidable problems associated with large 
system simulation. 

The following discussion derives the minimum 
peak-value of ground noise that will occur as 
an integrated circuit discharges a capacitor 
through ground lead inductance. It points out 
the minimum problems that will exist. In the 
real world, the peak ground voltage will al- 
ways be larger than the simple derivation 
predicts. 

The load capacitor C and its discharge path 
are shown in Figure 20. The capacitor has 
been previously charged to a positive voltage, 
and is discharging through pull-down transis- 
tor Qa and lead ground inductance Lg. As the 
current changes, it develops a ground voltage 
V g across L g that is equal to the product of L g 
times the rate at which it changes. 
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The discharge current Id will vary with time; 
starting from zero, it will increase to a maxi- 
mum value, and then eventually return to 
zero. There are an infinite number of ways Id 
can vary, depending on how the transistor 
allows charge to flow at any instant in time, 
but each of the possible current-vs-time dis- 
charge curves must define the same area, 
equal in value to the total charge Q that is 
removed from the capacitor as its voltage 
falls by an amount V. 

The voltage drop V g across the inductor at 
any instant in time will be determined by the 
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slope of the current-vs-time curve, that is, by 
the rate at which current is changing. The 
unique curve that has the required area and 
minimum slope is triangular, as shown in 
Figure 21. The ground voltage for this case is 
a square wave as shown in Figure 22. It will 
be positive while the current is increasing, 
and negative when the current is decreasing. 

The equations of interest in estimating V g 
are: 

T 
Charge = Q = CV = l MA x- = triangle area 

Ground voltage = V g = (triangle slope)(L) 

_ 2 'max L 

T 
Combining the two equations to eliminate 
l MAX gives: 
4CVL 

This lower limit of peak ground voltage will 
always be exceeded in the real world, where 
ground voltages are usually spikes, not 
square waves. If a spike is large enough and 
long enough, the chip will erroneously recog- 
nize it as a valid input, and respond either by 
glitching, slowing down, clocking incorrectly, 
or oscillating. 

An example using values typical for a FAST 
circuit in a 16-pin DIP illustrates the potential 
for trouble. If the circuit discharges one stan- 
dard FAST load of 50pF in 2ns with a voltage 
change of 3V through a ground inductance of 
10nH, the minimum ground voltage will be: 

4 X 50 X 10 -12 X 3 X 10 X 10 -9 
V Q 



(2 X 10" 9 ) 2 



= 1.5V 



This value is high, and suggests that if transi- 
tion times are not to be seriously degraded, 
inductances must be kept as small as possi- 
ble, and loads must be minimized. 

Effects Of Ground Noise On 
Input Stages 

FAST TTL input voltages are referenced to 
system ground as illustrated in Figure 23 
which shows an equivalent input and output 
stage. The equivalent input circuit is repre- 
sented by R|n and the four diodes D1 through 
D4. These components establish an input 
switching threshold voltage of 2 Vbe relative 
to chip ground. The on-chip voltage V| N must 
be different from this value by a margin large 
enough to guarantee a static Low or High with 
sufficient overdrive to insure switching speed. 
The on-chip voltage Vin that is actually avail- 
able is the difference between the input pin 
voltage Vp^ and the total ground voltage 
noise V g . V g is the sum of the steady state 
voltage due to ground current flowing through 
R g , and the inductive voltage drop across L g . 
The inductive voltage is usually the larger of 



the two, and since it depends on current 
changes, it will have both positive and nega- 
tive polarities for each switching cycle. This 
means that either Low or High input voltages 
which are too close to switching threshold will 
allow the noise margin to be exceeded, and if 
the ground voltage noise persists long 
enough, the input will switch erroneously. The 
result of this depends on the chip function. 
Combinatorial logic usually slows down or 
produces output glitches. Latches and flip- 
flops may be clocked inadvertently, and 
stored data will be lost. Complex circuits that 
have multiple outputs may oscillate, particu- 
larly if one polarity of ground noise results in a 
rapid change of ground current that produces 
the opposite polarity ground noise. 

Ground noise adds a dimension of difficulty in 
measuring input threshold voltage. FAST 
parts are guaranteed to have input thresholds 
between the limits 0.8V and 2.0V. A typical 
method of verifying this is to determine the 
voltage at which the input actually switches. 
This requires some care, since the true 
threshold voltage is masked by any noise 
voltage contributed by the test system or 
ground inductance. For accurate results, the 
input pin voltage should approach the switch- 
ing threshold slowly and smoothly. At thresh- 
old the input will switch. Sensing this point is 
easy for those circuits where an output also 
switches, glitches, or oscillates. It is much 
harder to sense this point for those circuits 
where an input change produces no output 
change, for example, with flip-flops which 
change state only when clocked. The input 
switch point for these devices can be inferred 
by measuring the input current as a function 
of input voltage. Clocking the part may pro- 
duce enough ground noise to distort the 



measurement, even if the output doesn't 
switch. 
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Effects Of Ground Noise On 
Output Stages 

The most obvious effect that ground noise 
has on output stages is to directly change the 
voltage available to force discharge current 
through the pull-down device. If the only 
source of ground voltage is from the particu- 
lar output of interest, the ground and output 
pin inductances will always slow down a High- 
to-Low transition. They produce a voltage in 
opposition to the output pin voltage at the 
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Figure 23. Equivalent Input and Output Stage 
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beginning of the discharge when currents 
tend to be high and voltage changes rapidly 
As discharge continues, the available drive 
decreases, and currents increase less rapidly. 
Eventually the current begins to fall, and the 
ground voltage reverses polarity, which tends 
to limit the rate at which the current de- 
creases. If currents have been high, and the 
inductances are large, there may be substan- 
tial undershoot at the end of the switching 
cycle which can drive the output pin below 
ground. 

If multiple outputs are switching simulta- 
neously, the total ground noise needs to be 
considered to determine the result for a 
particular output. For this case, it can happen 
that ground noise will, in fact, speed up an 
output; on the other hand, it may introduce 
delays that are much larger than those possi- 
ble with single output switching. This behavior 
makes it difficult to predict, except on a case 
by case basis, what the actual effects of 
multiple output switching will be. Curves of 
delay vs multiple switching have been pub- 
lished, but these serve only as rough guides 
to indicate potential problems, and need to be 
backed up with actual analysis for any partic- 
ular application. 
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Figure 24 



In addition to the direct influence on dis- 
charge voltage, excessive ground noise can 
affect the operation of the control compo- 
nents, and alter both rise and fall times by 
driving pull-up or pull-down stages incorrectly. 
One example of this can be understood with 
reference to Figure 24. The scenario is that 
the output pin is Low, but on the verge of 
switching High, with V| N falling and Q c ready 
to turn off. A problem occurs if, at the instant 
before the pull-up transistor Q a turns on to 
pull the output pin high, the voltage from 
output pin to chip ground falls. This can 
happen as a result of inductive undershoot 
driving the output pin down, or by a rise in 
ground voltage caused by currents complete- 
June 1987 



ly unrelated to the output of interest. The low 
output-pin-to-chip-ground voltage pulls down 
the emitter of Q c through Schottky clamp 
diode Sd, and if V|n is not low enough to 
counteract this, Q c will not turn off. The net 
result is that R c cannot rise, and the transition 
is delayed until the noise voltage from output 
to ground disappears. 

V C c Noise As An Additional 
Problem 

Inductance in the Vcc lead produces noise in 
the on-chip Vcc voltage that is entirely analo- 
gous to ground voltage. The effects of Vcc 
noise can be nearly as harmful as those 
produced by ground noise, the only significant 
difference being the fact that TTL input volt- 
ages are referenced to ground instead of 
Vcc- 

The first symptom of excessive Vcc inductive 
voltage drop is a change in the edge rate for a 
Low-to-High transition. This will decrease if 
the on-chip Vcc falls, and increase if it rises. If 
the ground to Vcc voltage falls below a 
minimum value, internal circuit delays or 
glitches can occur, and functions with flip- 
flops or other storage elements may lose 
data. As is the case with excessive ground 
noise, FAST circuits may break into relaxation 
oscillation. 

Because Vcc to ground voltage must remain 
above a minimum value to avoid logic errors 
and glitches, it is absolutely vital that V C c to 
ground bypassing is adequate. This requires 
low inductance Vcc and ground PC traces, 
and low inductance bypass capacitors. FAST 
parts are guaranteed to function properly for 
low Vcc of 4 - 5V - This means that pin voltages 
must not fall below this value for any appre- 
ciable time: fractions of nanoseconds. Vcc 
system voltage should be close to the maxi- 
mum guaranteed value for safe system de- 
sign. 

Designing To Reduce The 
Effects Of Ground Noise 

The typical 1.5V minimum value for ground 
noise, calculated in the preceeding example, 
points out the possibility of noise-related 
problems when only one standard 50pF load 
is being driven by an output stage. Simulta- 
neous switching of more than one such load 
obviously increases the risk of trouble, and 
raises the question of how an octal part can 
work at all. Fortunately, the real world, with 
careful PC layout, is not usually so grim. 

The standard 50pF load is a lot of capaci- 
tance, chosen so one can estimate the chip 
response for a single output switching under 
conditions that approach worst case. On a 
modern PC board a wire trace that has 50pF 
stray capacitance is several feet long and 
looks like a resistive delay line instead of a 
lumped capacitor. 

3-12 



Traces on a PC card must be short to behave 
like lumped capacitance for an output stage. 
For this case, a major contributor to driver 
current is the load presented by the input 
stages of the driven circuits, and the associat- 
ed stray capacitance. As previously men- 
tioned, the input current for FAST parts is 
related to edge rates, and is generally larger 
than the measured static value of input ca- 
pacitance would predict. Because of this, the 
useful fan-out of FAST circuits may be more 
dependent on ground noise of drivers with 
heavy capacitive loads than on the amount of 
current available to a static DC load, which is 
the guaranteed data sheet value. 

Most of Signetics' FAST parts are available in 
surface mount packages, and these have 
lower ground inductance than the standard 
DIP parts. 

Inductance of output signal pins reduces the 
rate at which associated ground current can 
change, and this reduces ground noise volt- 
age without a corresponding reduction of 
static output voltage. This inductance may be 
intentionally increased by adding trace length 
on the PC board; one needs to be careful, 
and anticipate the increase in output ringing 
during switching transitions. 

In summary, there are many potential prob- 
lems that one can anticipate in logic systems 
with fast edge rates. Some of these are 
dependent on the available components and 
their respective packages, and the system 
designer must be certain that the demands 
made of them are not more than they can 
handle. A second major consideration is the 
system layout, especially from the standpoint 
of ground, Vcc. and signal lead inductance. If 
one is careful with PC design and layout, and 
chooses components wisely, FAST systems 
deliver performance second to none in the 
TTL world. 

Heavy Current Drivers 

Signetics has a new family of parts defined 
that are capable of driving currents much 
larger than those achieved with standard 
FAST parts. 
The parts presently available are: 



F3037 


Quad 2 - Input NAND 


F3038 


Quad 2 -Input NAND 




Open-Collector 


F3040 


Dual 4 -Input NAND 


F30240 


Octal Line Driver, 




Open-Collector 


F30244 


Octal Line Driver, 




Open-Collector 


F30245 


Octal Transceiver, 




Open-Collector 


F30640 


Octal Transceiver, 




Open-Collector 



Others are in the planning stage. 
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The drivers are husky enough to assure All the parts use multiple center ground and The parts are available on several different 

incident wave-switching driving transmission Vcc pins. Special precautions have been packages, including ceramic. Because the 

lines with impedance levels as low as 30ft. taken to insure minimum feed-through current power dissipation is application dependent, 

They are the best choice available for appli- during switching, and this, coupled with the the user needs to choose a package and an 

cations that need the ultimate in speed and low Vcc and ground inductance, results in environment carefully to be sure the maxi- 

drive capability. minimum Vcc and ground noise, and allows mum temperature ratings are not exceeded. 

maximum edge-rate and speed. These maximum ratings are part of the indi- 
vidual data sheets. 
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INTRODUCTION 

Signetics' FAST data sheets have been con- 
figured for quick usability. 

They are self-contained and should require 
minimum reference to other sections for am- 
plifying information. 

All references to military products have been 
deleted from this manual, specifically to re- 
flect recent government requirements im- 
posed via Revision C of MIL-STD-883, includ- 
ing the general provisions of Paragraph 1.2. 
Specifications for military-grade FAST prod- 
ucts are included in the Military Products Data 
Manual available from the nearest Signetics 
Sales Office or Sales Representative. 



TYPICAL PROPAGATION DELAY 
AND SUPPLY CURRENT 

The typical propagation delays listed at the 
top of the data sheets are the average 
between tpi_H and tp H |_ for the most significant 
data path through the part. 

In the case of clocked products, this is 
sometimes the maximum frequency of opera- 
tion. In any event, this number is under the 
operating conditions of Vcc = 5.0V and 
T A = 25°C. 

The typical Ice current shown in that same 
specification block is the average current (in 
the case of gates, this will be the average of 
the Icch and Iqcl currents) at Vcc = 5 -0V and 
Ta = 25°C. It represents the total current 
through the package, not the current through 
the individual functions. 



LOGIC SYMBOLS 

There are two types of logic symbols. The 
conventional one, "Logic Symbol," explicitly 
shows the internal logic (except for complex 
logic). The other is "Logic Symbol (IEEE/ 
IEC)" as developed by the IEC and IEEE. The 
International Electrotechnical Commission 
(IEC) has developed a very powerful symbolic 
language than can show the relationship of 
each input of a digital logic circuit to each 
output without explicitly showing the internal 
logic. Internationally, Working Group 2 of IEC 
Technical Committee TC-3 is preparing a new 
document (Publication 817-12) that will con- 
solidate the original work started in the mid- 
1960's and published in 1972 (Publication 
117-15), and the amendments and supple- 
ments that have followed. Similarly, for the 
U.S.A., IEEE Committee SCC 11 has revised 
the publication IEEE Std 91 /ANSI Y32.14- 
1973. 

The updated version IEEE Standard Graphic 
Symbols for Logic Functions ANSI /IEEE Std 
91-1984 (Revision of ANSI/IEEE Std 91-1973 
[ANSI Y32. 14-1 973]) can be ordered through: 

IEEE Service Center 
445 Hoes Lane 
Piscataway, New Jersey 08854 
Phone (201) 981-0060 



ABSOLUTE MAXIMUM RATINGS 

The Absolute Maximum Ratings table carries 
the maximum limits to which the part can be 
subjected without damaging it. There is no 
implication that the part will function at these 
extreme conditions. Thus, specifications such 
as the most negative voltage that may be 
applied to the outputs only guarantees that if 



less than -0.5V is applied to the output pin, 
after that voltage is removed, the part will still 
be functional and its useful life will not have 
been shortened. 

Input and output voltage specifications in this 
table reflect the device breakdown voltages 
in the positive direction (+7.0V) and the 
effect of the clamping diodes in the negative 
direction (-0.5V). 

Absolute maximum ratings imply that any 
transient voltages, currents, and tempera- 
tures will not exceed the maximum ratings. 
Absolute maximum ratings are shown in Ta- 
ble 1. 

RECOMMENDED OPERATING 
CONDITIONS 

The Recommended Operating Conditions ta- 
ble has a dual purpose. It sets environmental 
conditions (operating free-air temperature), 
and it sets the conditions under which the 
limits set forth in the DC Electrical Character- 
istics table and AC Electrical Characteristics 
table will be met. Another way of looking at 
this table is to think of it not as a set of limits 
guaranteed by Signetics, but as the condi- 
tions Signetics uses to test the parts and 
guarantee that they will then meet the limits 
set forth in the DC and AC Electrical Charac- 
teristics tables. 

Some care must be used in interpreting the 
numbers in these tables. Signetics feels 
strongly that the specifications set forth in a 
data sheet should reflect as accurately as 
possible the operation of the part in an actual 
system. In particular, the input threshold val- 
ues of V| H and V| L can be tested by the user 
with parametric test equipment ... if Vm and 
V| L are applied to the inputs, the outputs will 



H 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


74F 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


Standard outputs 


40 


mA 


3-State outputs 


48 


mA 


All buffer outputs 


128 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature range 


-65 to +150 


°C 
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be at the voltages guaranteed by DC Electri- 
cal Characteristics table. There is a tendency 
on the part of some users to use V| H and V| L 
as conditions applied to the inputs to test the 
part for functionality in a "truth-table exercis- 
er" mode. This frequently causes problems 
because of the noise present at the test head 
of automated test equipment. Parametric 
tests, such as those used for the output levels 
under the Vm and V| L conditions are done 
fairly slowly, on the order of milliseconds, and 
any noise present at the inputs has settled 
out before the outputs are measured. But in 
functionality testing, the outputs are exam- 
ined much faster, before the noise on the 
inputs has settled out and the part has 
assumed its final and correct output state. 
Thus, V| H and V||_ should never be used in 
testing the functionality of any FAST part 
type. For these types of tests, input voltages 
of +4.5V and 0.0V should be used for the 
High and Low states, respectively. 

In no way does this imply that the devices are 
noise sensitive in the final system. The use of 
"hard" Highs and Lows during functional 
testing is done primarily to reduce the effects 
of the large amounts of noise typically pres- 
ent at the test heads of automated test 
equipment with cables that may at times 
reach several feet. The situation in a system 
on a PC board is less severe than in a noisy 
production environment. Typical recom- 
mended operating conditions are shown in 
Table 2. 



DC ELECTRICAL 
CHARACTERISTICS 

This table reflects the DC limits used by 
Signetics during their testing operations con- 
ducted under the conditions set forth in the 

RECOMMENDED OPERATING CONDITIONS 



Recommended Operating Conditions table. 
v oh. fo r example, is guaranteed to be no less 
than 2.7V when tested with V C c = + 4.75V, 
Vih = 0.8V across the temperature range of 
0°C to + 70°C, and with an output current of 
■oh = -1.0mA. In this table, one sees the 
heritage of the original junction-isolated 
Schottky family ... Vol = 0.5V at I |_ = 20mA. 
This gives the user a guaranteed worst-case 
Low-state noise immunity of 0.3V. In the High 
state the noise immunity is 0.7V worst case. 
Although at first glance it would seem one- 
sided to have greater noise immunity in the 
High state than in the Low, this is a useful 
state of affairs. Because the impedance of an 
output in the High state is generally much 
higher than in the Low state, more noise 
immunity in the High state is needed. This is 
because the noise source couples noise onto 
the output connection of the device. That 
output tries to pull the noise source down by 
sinking the energy to ground or to Vcc. 
depending on the state. The ability of the 
output to do that is determined by its output 
impedance. The lower half of the output 
stage is a very low-impedance transistor 
which can effectively pull the noise source 
down. Because of the higher impedance of 
the upper stage of the output, it is not as 
effective in shunting the noise energy to Vcc. 
so that an extra 0.4V of noise immunity in the 
High state compensates for the higher imped- 
ance. The result is a nice balance of sink-and- 
drive current capabilities with the optimum 
amount of noise immunity in both states. 

Voh and Vol values may vary depending on 
whether 5% or 10% Vcc swings are speci- 
fied. The type of output structure, standard: 3- 
State, or buffer will also affect the value of 
Voh and V i_- Generally, as the output current 
and Vcc variations increase, the guaranteed 



minimum Vqh decreases and the maximum 
Vol increases. Signetics specifies and tests 
Voh and V l for both 5% and 10% V C c 
swings. 

1 1, the maximum input current at maximum 
input voltage, is a measure of the input 
leakage current at a guaranteed minimum 
input breakdown voltage. The test conditions 
for 1 1 vary according to the type of input 
structure being tested. Diode inputs are test- 
ed with Vcc = MAX and 7.0V at the input. 
NPN inputs are tested with Vcc = °0V and 
7.0V at the input. It is necessary to turn Vcc 
off for the NPN input test to measure leakage. 
Otherwise, the current source is on and the 
leakage is undetectable. When l| is being 
measured on transceiver I/O pins, both Vcc 
and the input voltage are 5.5V. The reduced 
input voltage is necessary because of the 
output structure connected to the input struc- 
ture. Output structures break down sooner 
than input structures and it is impossible to 
test the input without testing the output also. 

Iih for both Diode and NPN input structures is 
less than 20/uA typically. Iil is less than 20juA 
for NPN inputs and less than 600juA for Diode 
inputs. If multiple input structures are tied 
together in the design, then the input current 
values also multiply. The fan-out for devices 
with NPN inputs is 30 times greater than 
those with Diode inputs. This means the 
output current sinking ability of the device 
driving the input to the Low state could be 30 
times less when driving NPN devices. 

For transceiver I/O pins the outputs are in the 
High-impedance state when the inputs are 
tested. Therefore, a maximum of 50/uA extra 
leakage is allowed and combined with the Iih 
and Iil values. These tests are called 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


Vih 


High-level input voltage 


2.0 






V 


Vil 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


Voh 


High-level output voltage 


Open-Collector 






4.5 


V 


'oh 


High-level output current 


Standard 






-1 


mA 


3-State 






-3 


mA 


Buffers 






-15 


mA 


lOL 


Low-level output current 


Standard 






20 


mA 


3-State 






24 


mA 


Buffers 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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'ih + tozH and hi. + 'ozl to m ore accurately 
describe the true measurement being made. 

'ozh is tested with setup conditions that 
would put the output in the High state if it 
were not in the 3-State High-impedance con- 
dition. Iqzl is similar except the setup condi- 
tion is for the Low state. 

Iqh is tested only on Open-Collector outputs 
as a leakage test for the lower output transis- 
tor structure. Both Vcc and Voh are at the 
same value so that there is not a current path 
to or from Vcc that would mask the leakage. 

Short-circuit output current is a parameter 
that has appeared on digital data sheets 
since the inception of integrated circuit logic 
devices, but the meaning and implications of 
that specification has totally changed. Origi- 
nally, los was an attempt to reassure the user 
that if a stray oscilloscope probe accidentally 
shorted an output to ground, the device would 
not be damaged. In this manner, an extremely 
long time was associated with the Iqs test. 
However, thermally-induced malfunctions 
could occur after several seconds of sus- 
tained test. 

Over a period of time, los became a measure 
of the ability of an output to charge line 
capacitance. Assume a device is driving a 
long line and is in the Low state. When the 
output is switched High, the rise time of the 
output waveform is limited by the rate at 
which the line capacitance can be charged to 
its new state of Voh- At the instant the output 
switches, the line capacitance looks like a 
short to ground. Iqs is the current demanded 



by the capacitive load as the voltage begins 
to rise and the demand decreases. We now 
reach the critical point in our discussion. The 
full value of los need only be supplied for a 
few hundred microseconds at most, even 
with 1.0/uFd of line capacitance tied to the 
output; a load that is unrealistically high by 
several orders of magnitude. 

The effect of a large los surge through the 
relatively small transistors that make up the 
upper part of the output stage is not seri- 
ous— AS LONG AS THAT CURRENT IS 
LIMITED TO A SHORT DURATION. If the 
hard short is allowed to remain, the full los 
current will flow through that output state and 
may cause functional failure or damage to the 
structure. A test-induced failure may occur if 
the los test time is excessive. As long as the 
los condition is very brief, typically 50ms or 
less with ATE equipment, the local heating 
does not reach the point where damage or 
functional failures might occur. As we have 
already seen, this is considerably longer than 
the time of the effective current surge that 
must be supplied by the device in the case of 
charging line capacitance. The Signetics data 
sheet limits for los reflect the conditions that 
the part will see in the system — full los 
spikes for extremely short periods of time. 
Problems could occur if slow test equipment 
or test methods ground an output for too long 
a time, causing functional failure or damage. 
DC electrical characteristics are shown in 
Table 3. 



AC ELECTRICAL 
CHARACTERISTICS 

The AC Electrical Characteristics table (see 
Table 4) contains the guaranteed limits when 
tested under the conditions set forth in the 
AC Test Circuits and Waveforms section. In 
some cases, the test conditions are further 
defined by the AC setup requirements (see 
Table 5) — this is generally the case with 
counters and flip-flops where setup and hold 
times are involved. 

All of the AC characteristics are guaranteed 
with 50pF load capacitance. The reason for 
choosing 50pF over 15pF as load capaci- 
tance is that it allows more leeway in dealing 
with stray capacitance, and also loads the 
device during rising or falling output transi- 
tions, which more closely resembles the load- 
ing to be expected in average applications, 
thus giving the designer more useful delay 
figures. 

Although the 50pF load capacitance will in- 
crease the propagation delay by an average 
of about 1 ns for FAST devices, it will increase 
several ns for standard Schottky devices. 

The load resistor of 500£2 is conveniently 
specified as both a pull-up and pull-down load 
resistor. 

FAST products are being released in the 
surface-mounted SO package as a commer- 
cial option. Because of the reduced induc- 
tance inherent in this package, minimum 
propagation delays are being derated by 
0.2ns. This is reflected by a note at the 
bottom of Table 4. 
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DC ELECTRICAL CHARACTERISTICS 



SYMBOL 




mpp.1 




CONDITIONS 2 


LIMITS 2 


UNITS 


Vcc 4 


PARAMb i en " 


Min 


Typ 3 


Max 


V| H 


Input High voltage 


Recognized as a High 
signal over recommended 
Vcc and T A range 


2.0 






V 




V|L 


Input Low voltage 


Recognized as a Low 
signal over recommended 
Vcc and T A range 






0.8 


V 




V|K 

(Vcd) 


Input clamp diode voltage 


liiM = -18mA 






-1.2 


V 


MIN 


V H 


Output High voltage 


Std. 5 


±10% 


Ioh = -1mA 


2.5 


3.4 




V 


MIN 


±5% 


Ioh "-1mA 


2.7 


3.4 




V 


MIN 


3-State 


±10% 


l H = -3mA 


2.4 


3.3 




V 


MIN 


±5% 


Ioh ■ -3mA 


2.7 


3.3 




V 


MIN 


Buffers 


±10% 


Ioh - -15mA 


2.0 


3.1 




V 


MIN 


±5% 


Ioh = -15mA 


2.0 


3.1 




V 


MIN 


Vol 


Output Low voltage 


Std. 5 


±10% 


Iol = 20mA 




0.35 


0.5 


V 


MIN 


±5% 


Iol ■ 20mA 




0.35 


0.5 


V 


MIN 


3-State 


±10% 


Iol ~ 24mA 




0.35 


0.5 


V 


MIN 


±5% 


Iol = 24mA 




0.35 


0.5 


V 


MIN 


Buffers 


±10% 


Iol ■ 64mA 




0.35 


0.5 


V 


MIN 


±5% 


Iol = 64mA 




0.40 


0.55 


V 


MIN 


li 


Input High current 
breakdown test 


Diode inputs 


Vim = 7.0V 






100 


ma 


MAX 


NPN inputs 


V| N = 7.0V 






100 


ma 


0.0V 


Transceiver I/O pins 


V| N - 5.5V 






1.0 


mA 


5.5V 


Iih 


Input High current 


V, H = 2.7V 

(20/xA X n High U.L.) 






n(20) 


MA 


MAX 


IlL 


Input Low current 


Diode inputs 


Vil = 0.5V 

(-0.6mA X n Low U.L) 






n(-0.6) 


mA 


MAX 


NPN inputs 


V| L = 0.5V 

(-20//A X n Low U.L.) 






n(-20) 


MA 


MAX 


l|H + 

'ozh 


Input High current (I/O pins) 


V, H = 2.7V 

(20/uA X n High U.L.) 






n(20) 
+ 50 


ma 


MAX 


l|L + 
'OZL 


Input Low current 
(I/O pins) 


Diode inputs 


Vil - 0.5V 

(-0.6mA X n Low U.L.) 






n(-0.6) 


mA 


MAX 


NPN inputs 


V| L - 0.5V 

(-20/uA X n Low U.L.) 






n(-20r 
-50 


MA 


MAX 


•ozh 


3-State OFF current High 


Vout = 2.7V 






50 


ma 


MAX 


'OZL 


3-State OFF current Low 


V OU T = 0.5V 






-50 


ma 


MAX 


'OH 


Open-Collector output leakage 


V OH - 4.5V 






250 


ma 


MIN 


los 6 


Output short-circuit 
current 


Std. 5 3-State 


V OU T = 0V 


-60 




-150 


mA 


MAX 


Buffer driver 


V OU T = 0V 


-100 




-225 


mA 


MAX 



NOTES: 

1 . Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin is the reference 
level for all applied and resultant voltages. 

2. Unless otherwise stated on individual data sheets. 

3. Typical characteristics refer to Ta - + 25°C and Vcc ■ + 5.0V. 

4. MIN and MAX refer to the values listed in the data sheet table of recommended operating conditions. 

5. Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-State outputs. 

6. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to minimize internal heating and more accurately 
reflect operation values. Otherwise, prolonged shorting of a High output may raise the chip temperature well above normal and thereby cause invalid readings in 
other parameter tests. In any sequence of parameter tests, Iqs test should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F373, 74F374 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
D n to Q n 


■F373 


Waveform 3 


3.0 
2.0 


5.3 
3.7 


7.0 
5.0 


3.0 
2.0 


8.0 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
E to Q n 


Waveform 2 


5.0 
3.0 


9.0 
4.0 


11.5 
7.0 


5.0 
3.0 


13.0 
8.0 


ns 


tpZH 
tpZL 


Output Enable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


5.0 
5.6 


11.0 
7.5 


2.0 
2.0 


12.0 
8.5 


ns 


tpHZ 
tpLZ 


Output Disable time 
High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


4.5 
3.8 


6.5 
5.0 


2.0 
2.0 


7.5 
6.0 


ns 


fMAX 


Maximum clock frequency 


'F374 


Waveform 1 


100 






70 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.0 


6.5 
6.5 


8.5 
8.5 


4.0 
4.0 


10.0 
10.0 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


9.0 
5.3 


11.5 
7.5 


2.0 
2.0 


12.5 
8.5 


ns 


tpHZ 
tpi_Z 


Output Disable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


5.3 
4.3 


7.0 
5.5 


2.0 
2.0 


8.0 
6.5 


ns 



AC SETUP REQUIREMENTS 



B 



SYMBOL 






TEST CONDITIONS 


74F373, 74F374 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L s 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time 
D n to E 


'F373 


Waveform 4 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
th(L) 


Hold time, 
D n to E 


Waveform 4 


3.0 
3.0 






3.0 
3.0 




ns 


tw(H) 


E pulse width, 
High or Low 


Waveform 2 


6.0 






6.0 




ns 


t s (H) 
t s (L) 


Setup time 
D n to CP 


'F374 


Waveform 5 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
th(L) 


Hold time, 
D n to CP 


Waveform 5 


2.0 
2.0 






2.0 
2.0 




ns 


t w (H) 
tw(L) 


CP Pulse width, 
High or Low 


Waveform 1 


7.0 
6.0 






7.0 
6.0 




ns 
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AC WAVEFORMS 



-1"MAX- 



v M 



— - t w (H)-*H— t w (D— 

-•-♦PHL-I 



xl 






-t w (H)- 



-I W (L)~-^ 



X 






*- tpLH — 



Waveform 1. Clock to Output Delays 
and Pulse Width 



Waveform 2. Latch Enable to Output Delays 
and Latch Enable Pulse Width 



X* * 



On tKvm" 



Vm 



^-tp HL -* 



mm - 



\vm 



-t h (L) 



V / \ 



Waveform 3. Propagation Delay Data to Q Outputs 



Waveform 4. Data Setup and Hold Times 



F~~1 



-— t s (l)- 



y*V M \T__7 



\ 



v M 



/ 



—tp 2H — 



— »PHZ- 



I' 



r v QH- 



. ov 

WF0609BS 



Waveform 5. Data Setup and Hold Times 



Waveform 6. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 



\= i 



*-t PZL — 



*-*PL2- 



\l f± 



~^v OL + 



V OL + 0.3V 

WF0607AS 

Waveform 7. 3-State Output Enable Time to Low Level 
and Output Disable Time from Low Level 

NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 

Figure 3. AC Waveforms for FAST 74F373, 74F374 
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TEST CIRCUITS AND 
WAVEFORMS 

The 500ft load resistor, R L to ground, as 
described in Figure 1, acts as a ballast to 
slightly load the totem-pole pull-up and limit 
the quiescent High state voltage to about 
+ 3.5V. Otherwise, an output would rise quick- 
ly to about +3.5V, but then continue to rise 
very slowly up to about +4.4V. On the subse- 
quent High-to-Low transition, the observed 
tpHL would vary slightly with duty cycle, de- 
pending on how long the output voltage was 
allowed to rise before switching to the Low 
state. Perhaps, more importantly, the 500ft 
resistor to ground can be a high-frequency, 
passive probe for a sampling scope, which 
costs much less than the equivalent high- 
impedance probe. Alternatively, the 500ft 
load to ground can simply be a 450ft resistor 
feeding into a 50ft coaxial cable leading to a 
sampling scope input connector, with the 
internal 50ft termination of the scope com- 
pleting the path to ground. Note that with this 
scheme there should be a matching cable 
from the device input pin to the other input of 
the sampling scope; this also serves as a 
50ft termination for the pulse generator that 
supplies the input signal. 

Figure 2, Test Circuit for 3-State Outputs, 
shows a second 500ft resistor from the 
device output to a switch. For most measure- 
ments this switch is open; it is closed for 
measuring a device with Open-Collector out- 
puts and for measuring one set of the En- 
able/Disable parameters (Low-to-OFF and 
OFF-to-Low) of a 3-State output. With the 
switch closed, the pair of 500ft resistors and 
the + 7.0V supply establish a quiescent High 
level of + 3.5V, which correlates with the High 
level discussed in the preceding paragraph. 

As shown in Figure 3, AC Waveforms for 
FAST 74F373, 74F374, the disable times are 
measured at the point where the output 
voltage has risen or fallen by 0.3V from the 
quiescent level (i.e., Low for tpLH 2 or High for 

tpHL 2 )- 

Since the rising or falling waveform is RC- 
controlled, the 0.3V of change is more linear 
and is less susceptible to external influences. 

More importantly, from the system designer's 
point of view, 0.3V is adequate to ensure that 
a device output has turned OFF. It also gives 
system designers more realistic delay times 
to use in calculating minimum cycle times. 















D.U.T. 




PULSE 
GENERATOR 




VOUT 


_^_ 


[{ 


K 








_ 


I 


hi 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance, 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 

Figure 1. Test Circuit for Totem-Pole Outputs, 74F00 





^—O7.0 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tPLZ 

OC 

All other 


closed 
closed 
closed 
open 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance, 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 

Figure 2. Test Circuit for 3-State and Open-Collector (OC) Outputs 



Good, high-frequency wiring practices should 
be used in constructing test jigs. Leads on the 
load capacitor should be as short as possible 
to minimize ripples on the output waveform 
transitions and to minimize undershoot. Gen- 
erous ground metal (preferably a ground 
plane) should be used for the same reasons. 
A Vcc bypass capacitor should be provided at 
the test socket, also with minimum lead 



lengths. Input signals should have rise and 
fall times of 2.5ns, and signal swing of 0V to 
+ 3.0V, 1.0MHz square wave is recom- 
mended for most propagation delay tests. 
The repetition rate must necessarily be in- 
creased for testing fMAX- Two pulse genera- 
tors are usually required for testing such 
parameters as setup time, hold time, recovery 
time, etc. 
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DC SYMBOLS AND 
DEFINITIONS 

Voltages — All voltages are referenced to 
ground. Negative-voltage limits are specified 
as absolute values (i.e., -10V is greater than 
-1.0V). 

Vcc Supply voltage: The range of pow- 

er supply voltage over which the 
device is guaranteed to operate 
within the specified limits. 

ViKMax Input clamp diode voltage: The 

most negative voltage at an input 
when the specified current is forced 
out of that input terminal. This pa- 
rameter guarantees the integrity of 
the input diode intended to clamp 
negative ringing at the input termi- 
nal. 

V| H Input High voltage: The range of 

input voltages recognized by the 
device as a logic High 

ViHMm Minimum input High voltage: This 
value is the guaranteed input High 
threshold for the device. The mini- 
mum allowed input High in a logic 
system. 

V||_ Input Low voltage: The range of 

input voltages recognized by the 
device as a logic Low. 

ViLMax Maximum input Low voltage: This 
value is the guaranteed input Low 
threshold for the device. The maxi- 
mum allowed input Low in a logic 
system. 

V M Measurement voltage: The refer- 

ence voltage level on AC wave- 
forms for determining AC perfor- 
mance. Usually specified as 1.5V 
for the FAST family. 

v OHMm Output High voltage: The mini- 
mum guaranteed High voltage at 
an output terminal for the specified 
output current Ioh and at the mini- 
mum Vcc value. 

v OLMax Output Low voltage: The maxi- 
mum guaranteed Low voltage at an 
output terminal sinking the speci- 
fied load current Iol- 

V T+ Positive-going threshold volt- 

age: The input voltage of a variable 
threshold device which causes op- 
eration according to specification 
as the input transition rises from 
below Vj_ (Min). 

V T _ Negative-going threshold volt- 

age: The input voltage of a variable 
threshold device which causes op- 



eration according to specification 
as the input transition falls from 
above Vj+ (Max). 

Currents — Positive current is defined as 
conventional current flow into a device. Nega- 
tive current is defined as conventional current 
flow out of a device. All current limits are 
specified as absolute values. 

Ice Supply current: The current flow- 

ing into the Vcc supply terminal of 
the circuit with specified input con- 
ditions and open outputs. Input 
conditions are chosen to guarantee 
worst-case operation unless speci- 
fied. 

Ii Input leakage current: The cur- 

rent flowing into an input when the 
maximum allowed voltage is ap- 
plied to the input. This parameter 
guarantees the minimum break- 
down voltage for the input. 

Iih Input High current: The current 

flowing into an input when a speci- 
fied High-level voltage is applied to 
that input. 

Iil Input Low current: The current 

flowing out of an input when a 
specified Low-level voltage is ap- 
plied to that input. 

lo Output current: The output current 

that is approximately one half of 
the true short-circuit output current 
dos). 

Ioh Output High current: The leakage 

current flowing into a turned off 
Open-Collector output with a speci- 
fied High output voltage applied. 
For devices with a pull-up circuit, 
the Ioh is the current flowing out of 
an output which is in the High state. 

•ohi Output High current: The current 

necessary to guarantee the Low to 
High transition in a 30£2 transmis- 
sion line on the incident wave. 

Iol Output Low current: The current 

flowing into an output which is the 
Low state. 

Ioli Output Low current: The current 

necessary to guarantee the High to 
Low transition in a 30£2 transmis- 
sion line on the incident wave. 

los Output short-circuit current: The 

current flowing out of an output 
which is in the High state when that 
output is short circuit to ground. 

Iozh Output off current High: The cur- 
rent flowing into a disabled 3-State 



output with a specified High output 
voltage applied. 

Iozl Output off current Low: The cur- 
rent flowing out of a disabled 3- 
State output with a specified Low 
output voltage applied. 

AC SYMBOLS AND 
DEFINITIONS 

fMAX Maximum clock frequency: The 

maximum input frequency at a 
Clock input for predictable perfor- 
mance. Above this frequency the 
device may cease to function. 

tpLH Propagation delay time: The time 

between the specified reference 
points on the input and output 
waveforms with the output chang- 
ing from the defined Low level to 
the defined High level. 

tpHL Propagation delay time: The time 

between the specified reference 
points on the input and output 
waveforms with the output chang- 
ing from the defined High level to 
the defined Low level. 

tpHZ Output disable time from High 
level of a 3-State output: The 

delay time between the specified 
reference points on the input and 
output voltage waveforms with the 
3-State output changing from the 
High level to a high-impedance 
"OFF" state. 

tpLz Output disable time from Low 

level of a 3-State output: The 

delay time between the specified 
reference points on the input and 
output voltage waveforms with the 
3-State output changing from the 
Low level to a high-impedance 
"OFF" state. 

tp Z H Output enable time to a High 
level of a 3-State output: The 

delay time between the specified 
reference points on the input and 
output voltage waveforms with the 
3-State output changing from a 
high-impedance "OFF" state to 
High level. 

tpzL Output enable time to a Low 

level of a 3-State output: The 

delay time between the specified 
reference points on the input and 
output voltage waveforms with the 
3-State output changing from a 
high-impedance "OFF" state to 
Low level. 
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Hold time: The interval immediate- 
ly following the active transition of 
the timing pulse (usually the Clock 
pulse) or following the transition of 
the control input to its latching 
level, during which interval the data 
to be recognized must be main- 
tained at the input to ensure its 
continued recognition. A negative 
hold time indicates that the correct 
logic level may be released prior to 
the active transition of the timing 
pulse and still be recognized. 

Setup time: The interval immedi- 
ately preceding the active transition 
of the timing pulse (usually the 
Clock pulse) or preceding the tran- 



t w 



tREC 



sition of the control input to its 
latching level, during which interval 
the data to be recognized must be 
maintained at the input to ensure 
its recognition. A negative setup 
time indicates that the correct logic 
level may be initiated sometime 
after the active transition of the 
timing pulse and still be recognized. 

Pulse width: The time between the 
specified reference points on the 
leading and trailing edges of a 
pulse. 

Recovery time: The time between 
the reference point on the trailing 
edge of an asynchronous input n f 
control pulse and the reference 



tTLH 



tTHL 



point on the activating edge of a 
synchronous (Clock) pulse input 
such that the device will respond to 
the synchronous input. 

Transition time, Low-to-High: 

The time between two specified 
reference points on a waveform, 
normally 10% and 90% points, that 
is changing from Low to High. 

Transition time, High-to-Low: 

The time between two specified 
reference points on a waveform, 
normally 90% and 10% points, that 
is changing from High to Low. 

Clock input rise and fall times: 

10% to 90% value. 
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INTRODUCTION 

The properties of high-speed FAST logic 
circuits dictate that care be taken in the 
design and layout of a system. 

Some general design considerations are in- 
cluded in this section. This is not intended to 
be a thorough guideline for designing FAST 
systems, but a reference for some of the 
constraints and techniques to be considered 
when designing a high-speed system. 



HANDLING PRECAUTIONS 

As described in the Circuit Characteristics 
section, FAST devices are susceptible to 
damage from electrostatic discharge (ESD). 

• Signetics FAST devices are shipped in 
conducting foam or anti-static tubes and 
foil-lined boxes to minimize ESD during 
shipment and unloading. 

• Before opening the shipment of FAST 
devices, make sure that the individual is 
grounded and all handling means (such 
as tools, fixtures, and benches) are 
grounded. 

• After removal from the shipping 
material, the leads of the FAST devices 
should always be grounded. In other 
words, FAST devices should be placed 
leads-down on a grounded surface, 
since ungrounded leads will attract 
static charge. 

• Do not insert or remove devices in 
sockets with power applied. Ensure that 
power supply transients, such as occur 
during power turn on-off, do not exceed 
absolute maximum ratings. 

• After assembly on PC boards, ensure 
that ESD is minimized during handling, 
storage or maintenance. 

• FAST inputs should never be left 
floating on a PC board. This precaution 
applies to any TTL family. As a 
temporary measure, a resistor with a 
resistance greater than 10k£2 should be 
soldered on the open input. The resistor 
will limit accidental damage if the PC 
board is removed and brought into 
contact with static-generating materials. 

INPUT CLAMPING 

FAST circuits are provided with clamp diodes 
on the device inputs to minimize negative 
ringing effects. These diodes should not be 
used to clamp negative DC voltages or long- 
duration, negative pulses. Certain FAST part 
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types with the NPN base input structure also 
provide clamping of positive overshoots. 



UNUSED INPUTS 

Proper digital design rules dictate that all 
unused inputs on TTL devices be tied either 
High or Low. This is especially important with 
FAST logic. 

Electrically-open inputs can degrade AC 
noise immunity as well as the switching speed 
of the device. Small geometries make FAST 
more susceptible to damage by electrostatic 
discharge than other TTL families. Tying in- 
puts to Vcc or GND, directly or through a 
resistor, protects the device from in-circuit 
electrostatic damage. Additionally, while most 
unconnected TTL inputs float High, FAST 
devices with NPN inputs float Low. 

FAST devices do not require an input resistor 
to tie the input High. Inputs can be connected 
directly to Vcc as well as ground. 

Possible ways of handling unused inputs are: 

1 . Unused active-High NAND or AND inputs 
to Vcc- The inputs should be maintained 
at a voltage greater than 2.7V, but should 
not exceed the absolute maximum rating. 

2. Connect unused active-High NOR or OR 
inputs to ground. 

3. Tie unused active-High NAND or AND 
inputs to a used input of the same gate, 
provided that the High-level fanout of the 
driving circuit is not impaired. 

4. Connect the unused active-High NAND 
or AND inputs to the output of an unused 
gate that is forced High. 



MIXING FAST WITH OTHER TTL 
FAMILIES 

Mixing the slower TTL families such as 74 
and 74LS with the higher speed families such 
as 74F is possible but must be done with 
caution. Each family of TTL devices has 
unique input and output characteristics opti- 
mized to achieve the desired speed or power 
features. 

The unique speed/power characteristics of 
the FAST devices are achieved partially by 
the internal fast rise and fall times, as well as 
those at input and output nodes. These fast 
transitions can cause noise of various types 
in a system. Power and ground line noise are 
generated by the faster transitions of the 
current in the output load capacitance. Signal 
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line noise can also be generated by the fast 
output transitions. 

The noise generated by 74F devices can be 
minimized in systems designed with shorter 
signal lines, good ground planes, well-by- 
passed power distribution networks, layouts 
that minimize adjacent signal lines that run 
parallel, and improved impedance matching 
in signal lines to reduce transmission line- 
type reflections. 



INPUT LOADING AND OUTPUT 
DRIVE COMPARISON 

The logic levels of all TTL products are fully 
compatible with each other. However, the 
input loading and output drive characteristics 
of each family are different and must be taken 
into consideration when mixing them in a 
system. Table 1 shows the relative drive 
capabilities of each family for commercial 
temperature and voltage ranges. 

INPUT-OUTPUT LOADING AND 
FAN-OUT TABLE 

For convenience in system design, the input- 
output loading and fan-out characteristics of 
each circuit are specified in terms of unit 
loads and actual load value. One FAST Unit 
Load (U.L.) in the High state is defined as 
20juA; thus both the input High leakage cur- 
rent, I|h, and output High current-sourcing 
capability, Ioh> are normalized to 20/uA. 

Similarly, one FAST Unit Load (U.L.) in the 
Low state is defined as 0.6mA and both the 
input Low current, l|[_, and input Low current/ 
TL, and the output Low current-sinking capa- 
bility, Iol. are normalized to 0.6mA. 

For added convenience, the actual load value 
in amperes is listed in the column adjacent to 
U.L. 

On some FAST devices, high-impedance 
NPN base input structure has been utilized. 

With this structure, the Low level input cur- 
rent, l||_, has been reduced to 20/uA. This 
characteristic is 30 times lower than the 
requirement of devices using the convention- 
al input structure. This feature improves fan- 
out in the Low state and can help reduce part 
count in system design by eliminating buffers 
in some applications. 
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Table 1. Loading Comparisons 


DRIVEN DEVICE FAMILY 


74F 


74F (NPN) 


74LS 


74 


74S 


8200/9300 


82S00 


Driving 
Device 
Family 


Iol (Min) 


Iil (Max) 


0.6mA 


20/uA 


0.4mA 


1.6mA 


2.0mA 


1.6mA 


0.4mA 


74F 


20mA 


Maximum Number of Loads Driven 


33 


1,000 


50 


12.5 


10 


12 


50 


74F (NPN) 


64mA 


106 


3,200 


160 


40 


32 


40 


160 


74LS 


8mA 


13 


400 


20 


5 


4 


5 


20 


74LS Buffer 


24mA 


40 


1,200 


60 


15 


12 


15 


60 


74 


16mA 


26 


800 


40 


10 


8 


10 


40 


74 Buffer 


40mA 


78 


2,400 


120 


30 


24 


30 


120 


74S 


20mA 


33 


1,000 


50 


12.5 


10 


12 


50 


74S Buffer 


60mA 


100 


3,000 


150 


37.5 


30 


37 


150 


8200/9300 


16mA 


26 


800 


40 


10 


8 


10 


40 


82S00 


20mA 


33 


1,000 


50 


12 


10 


12 


50 



D 



CLOCK PULSE REQUIREMENTS 

All FAST Clock inputs are buffered to in- 
crease their tolerance of slow positive-clock 
edges and heavy ground noise. Nevertheless, 
the rise time on positive-edge-triggered de- 
vices should be less than the nominal clock- 
to-output delay time measured between 0.8V 
to 2.0V levels of the clock driver for added 
safety margin against heavy ground noise. 
Not only a fast rising, clean Clock pulse is 
required, but the path between the clock drive 
and clock input of the device should be well- 
shielded from electromagnetic noise. 



FAST OUTPUTS TIED 
TOGETHER 

The only FAST outputs that are designed to 
be tied together are Open-Collector and 3- 
State outputs. Standard FAST outputs should 
not be tied together unless their logic levels 
will always be the same; either all High or all 
Low. When connecting Open-Collector or 3- 
State outputs together, some general guide- 
lines must be observed. 

Open-Collector Outputs 

These devices must be used whenever two or 
more OR-tied outputs will be at opposite logic 
levels at the same time. These devices must 
have a pull-up resistor (or resistors) added 
between the OR-tie connector and V<x to 
establish an active-High level. Only special 
high-voltage buffers can be tied to a higher 
voltage than Vcc- The minimum and maxi- 
mum size of the pull-up resistor is determined 
as follows: 

V C c (Max) -Vql 



R (Max) = 



Vcc (Min)-VoH 
Ni 



R (Min) = 
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Iol-N 2 (l| L ) 



Ooh) + N 2 (l IH ) 
where: Iql = Minimum Iol guarantee 

or OR-tied elements. 

N 2 Oil) = Cumulative maximum in- 
put Low current for all 
inputs tied to OR-tie 
connection. 

N1 Coh) = Cumulative maximum 
output High leakage 
current for all outputs 
tied to OR-tie connec- 
tion. 

N2 Oih ) = Cumulative maximum 

input High leakage cur- 
rent for all inputs tied 
to OR-tie connection. 

If a resistor divider network is used to provide 
the High level, the R (Max) must be de- 
creased enough to provide the required 
[(Vqh/R (pull-down)] current. 

3-State Outputs 

3-State outputs are designed to be tied to- 
gether, but are not designed to be active 
simultaneously. In order to minimize noise 
and protect the outputs from excessive power 
dissipation, only one 3-State output should be 
active at any time. This generally requires that 
the output enable signals be non-overlapping. 
When TTL decoders are used to enable 3- 
State outputs, the decoder should be dis- 
abled while the address is being changed. 
Since all TTL decoder outputs are subject to 
decoding spikes, non-overlapping signals 
cannot normally guarantee when the address 
is changing. 

Since most 3-State output enable signals are 
active-Low, shift registers or edge-triggered 
storage registers provide good output enable 

4-13 



buffers. Shift registers with one circulating 
Low bit, such as the 'F164 or 'F194, are ideal 
for sequential enable signals. The 'F174 or 
'F273 can be used to buffer enable signals 
from TTL decoders or microcode (ROM) 
devices. Since the outputs of these registers 
will change from Low-to-High faster than from 
High-to-Low, the selection of one device at a 
time is assured. 



GND 

Good system design starts with a well 
thought out ground layout. Try to use ground 
plane if possible. This will save headaches 
later on. If ground strip is used, try to reduce 
ground path in order to minimize ground 
inductance. This prevents crosstalk prob- 
lems. Quite often, jumper wire is used for 
connecting to ground at the breadboarding 
stage, but a solid ground must be used even 
at the breadboarding stage. 



Vcc 

Typical dynamic impedance of un-bypassed 
Vcc r uns from 50£2 to 100ft, depending on 
V C c and GND configuration. This is why a 
sudden current demand, due to an IC output 
switching, can cause momentary reduction in 
Vcc unless a bypass (decoupling) capacitor is 
located near Vcc- 

Not only is there a sudden current demand 
due to output switching transient, there is also 
a heavy current demand by the buffer driver. 
Assuming the buffer output sees a 50H 
dynamic load and the buffer Low-to-High 
transition is 2.5V, the current demand is 
50mA per buffer. If it is an octal buffer, the 
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current demand could be 0.4mA per package 
in 3ns time! 

The next step is to figure out the capacitance 
requirement for each bypass capacitor. Using 
the previously-mentioned octal buffer and 
assuming the Vcc droop is 0.1V, then C is: 

0.4A X 3 X 10" 9 sec 

c = 12 x 10F" 9 

0.1V 

= 0.012jixF 

This formula is derived as follows: 
cQ = CV 

by differentiation: 
AQ 
At 



AV 
= C— 

At 

AQ 
Since — «■ I 
At 

At 

the equation becomes I = C — 

At 



lAt 
hence, C = — 

AV 
Select the C bypass > 0.02juF and try to use 
a high-quality RF capacitor. Place one bypass 
capacitor for each buffer and one bypass 
capacitor every two other types of IC pack- 
ages. Make sure that the leads are cut as 
short as possible. 

In addition, place bypass capacitors on a 
board to take care of board-level current 
transients. 



CROSS-TALK 

The best way to handle cross-talk is to 
prevent it from occurring in the first place; 
quick-fixes are troublesome and costly. To 
prevent cross-talk, maximize spacing be- 
tween signal lines and minimize spacing be- 
tween signal lines and ground lines. Prefera- 
bly, place ground lines between signal lines. 
For added precaution, add a ground trace 



alongside either the potential cross-talker or 
the cross-listener. 

For backplane or wire-wrap, use twisted pair 
for sensitive functions such as clocks, asyn- 
chronous set or reset, or asynchronous paral- 
lel load. In flat cable, make every other 
conductor ground. 

For multilayer P.C. boards, run signal lines in 
adjacent planes perpendicular to prevent 
magnetic coupling, and limit capacitive cou- 
pling. Use power shield (Vcc or ground plane) 
in between signal planes. 

Since any voltage change, noise or other- 
wise, arriving at the unterminated end of 
transmission lines double in amplitude, even 
a partially terminated line reduces the ampli- 
tude of the signal (noise or otherwise) ap- 
pearing at the end of the line; therefore, using 
a terminating resistor whose value is equal to 
the line characteristics impedance will help 
reduce cross-talk. 
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Effective January 1, 1985, this section has 
been superseded by the 1985 Military Prod- 
ucts Data Manual. Information regarding this 
manual can be obtained from the Military 
Division in Sacramento. (916) 925-6700. 



MILITARY STANDARD 
PRODUCTS 

The Signetics Military product line offering 
includes JAN Qualified Class S and B, and 
Class B vendor standard products. These 
products are designed to offer our customers 
the optimum of quality, reliability, delivery and 
cost. The benefits of these products provide 
our customers: 

• Industry-wide standardization. 

• Fewer custom specifications. 

• Cost savings associated with larger lots. 

• Better lead times by reducing 
specification negotiation time and 
allowing off-the-shelf procurement. 

• Industry standard marking. 



JAN QUALIFIED PRODUCT 

JAN Qualified products are offered to give our 
customers the highest quality and reliability. 
The JAN processing levels (Class S and B) 
are a result of the Governments product 
standardization programs, and our JAN pro- 
duction lines are certified by the qualifying 
activity, the Defense Electronics Supply Cen- 
ter (DESC). Signetics strongly recommends 
the use of JAN products, which are listed on 
the MIL-M-38510 Qualified Products List 
(QPL). 

JAN qualified products are fabricated, assem- 
bled, tested, and inspected in U.S. Govern- 
ment certified facilities in Sunnyvale, Califor- 
nia (wafer fab); Orem, Utah (wafer fab, as- 
sembly); and in Sacramento, California (burn- 
in, test, quality conformance inspection). 

Testing and inspection to MIL-M-38510 is 
monitored by resident Government Source 
Inspection (GSI) personnel representing the 
Defense Contract Administration Services 
(DCAS). 

DESC prohibits any customer imposed addi- 
tions, deviations, omissions, or waivers on 
procurement of JAN products. Products must 
conform completely to Government specifica- 
tions prior to shipment and are verified by 
Signetics Quality Control. A Certificate of 



Conformance and Procurement Traceability 
is supplied with each lot shipped. 

JAN Qualified products are listed in QPL- 
38510, issued periodically by DESC. For cur- 
rent QPL information, customers may contact 
their local sales representative, Military Mar- 
keting in Sacramento, or directly with DESC- 
EQM at (513) 296-6355. The JAN products 
listed herein should be considered valid only 
on its date of publication. 

These categories of product conform to Qual- 
ity Levels A and B of MIL-HDBK-217 
(7T Q = 0.5 Class S, 1.0 for Class B). 

The example at the bottom of this page 
illustrates the part numbering system for JAN 
products, the part number is per MIL-M- 
38510. 



SIGNETICS CLASS B 
STANDARD PRODUCT (RB) 

Signetics Class B Standard product is offered 
for use when no JAN product is qualified on 
the QPL, DESC Drawing product is not avail- 
able, or when program requirements allow the 
use of vendor standard product. 

Class B standard product conforms to MIL- 
STD-883, general provisions Paragraph 1.2.1 
(and its sub-paragraphs), except where not- 
ed. (See Product Noncompliance Section of 
Military Data Book and/or Hand Book). No 
other claims, expressed or implied, are made 
of equivalence to JAN product or to MIL-M- 
38510. Signetics compliant product also con- 
forms with JEDEC Publication 101, except for 
marking content. 

J M38510 / 337 01 B E A 



Electrical test requirements are as stated in 
the most current Signetics Military Data 
Manual only. 

• 100% final electrical tests include all 
Data Manual parameter limits, test 
conditions, and temperatures applicable 
to Subgroups 1, 2, 3, 7, and 9 of MIL- 
STD-883, Method 5004 for digital 
products, or to Subgroups 1, 2, 3, 4, 
and 9 for Linear Products. 

• Group A sample electrical inspection 
tests include all final electrical 
subgroups as well as all other Data 
Manual parameters with specified 
minimum or maximum limits. 

• End point electrical tests used for QCI 
inspection sampling (Groups C and D) 
are those Data Manual parameter limits, 
test conditions, and temperatures 
applicable to Group A Subgroups 1, 2, 
and 3 per MIL-STD-883, Method 5005, 
or to Subgroup 1 for Linear Products. 

Data Manual parameters which have no 
specified minimum or maximum limits (typical 
performance only) are not tested. Parameters 
which have limits specified at 25°C only, are 
tested only at that temperature. Detailed 
parameter assignment to subgroups and oth- 
er test detail are contained in documented 
Signetics internal Product Electrical specifica- 
tions, and are available upon request. Actual 
test program symbolics are available for cus- 
tomer review at the factory, but are consid- 
ered proprietary and will not be copied or 
otherwise distributed outside of Signetics. 

QCI Groups A and B testing are performed on 
all products and packages per MIL-M-38510 



i 



- Lead Finish Designator 
-Case Outline Designator 
-Device Class Designator 

- Device Type 
-Slash Sheet 
-General Specification 
-JAN Certification Mark 
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and MIL-STD-883, Method 5005. Signetics 
utilizes inline Group A and alternate Group B 
for all lines. QCI Groups C and D are routinely 
performed on all compliant families and pack- 
age types. 

Waivers, deviations, or exceptions of any kind 
deemed necessary in the course of the con- 
tracts must be issued in accordance with 
DOD-STD-480. Should Signetics have knowl- 
edge of the need for waivers at the time of 
response to quote (RFQ) or order entry, that 
information will be transmitted prior to order 
entry. 



Package types which do not have case out- 
lines letters assigned in MIL-M-38510, Ap- 
pendix C, will be assigned case outline letters 
per JEDEC Publication 101. 

The Signetics standard Product Assurance 
Plan documentation is available for customer 
review at the factory, and is considered 
proprietary. 

This category of product conforms to quality 
level B-2 of MIL-HDBK-217 (ttq = 6.5). 

For Class B Standard Product, the part num- 
ber is listed as follows: 



54LS161/B EA 



-Lead Finish Designator 



-Case Outline Designator 



-Device Class Designator 



-Generic Device Type 
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FAST 74F00 

Gate 

Quad Two-Input NAND Gate 
Product Specification 



FAST Products 



FUNCTION TABLE 




INPUT 


OUTPUT 


A 


B 


Y 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


H 


L 



H - High voltage level 
L - Low voltage level 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F00 


3.4ns 


4.4mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F00N 


14-Pin Plastic SO 


N74F00D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Inputs 


1.0/1.0 


20juA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










1 

2 

4 
5 

10 
9 

12 
13 


& 


^3 

nJLJ 
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Gate 



FAST 74F00 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










LIMITS 


UNIT 


PARAMETER 


TEST CONDITIONS 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC = MIN, 

V| L = MAX, loH = MAX 

V| H = MIN, 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, 

V| L = MAX, l |_ = MAX 

V| H - MIN, 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, l,-l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


Vcc = MAX, V, - 2.7V 






20 


ma 


«IL 


Low-level input current 


Vcc - MAX, V|-0.5V 






-0.6 


mA 


•os 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


'CCH 


Vcc - MAX 


V| N - GND 




1.9 


2.8 


mA 


ICCL 


V| N = 4.5V 




6.8 


10.2 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B to Y 


Waveform 1 


2.4 
2.0 


3.7 
3.2 


5.0 
4.3 


2.4 
2.0 


6.0 
5.3 


ns 



AC WAVEFORM 



A, B 



jf^M \!*_ 



-'phlH -tpLH- 



^|rV M J£v M 



NOTE: For all waveforms, V^ = 1 5V 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zqut 

of pulse generators. 



Vm 



r— tTHL(tf) 
tTLH(tr) 



tTLH(tr)-H 
tTHL(M)— 



90% 



90%- 
VM 




V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



D 
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H = High voltage level 
L = Low voltage level 



Quad Two-Input NOR Gate 
Product Specification 



INPUTS 


OUTPUT 


A 


B 


Y 


L 
L 
H 
H 


L 
H 
L 
H 


H 

L 
L 
L 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F02 


3.4ns 


4.4mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F02N 


14-Pin Plastic SO 


N74F02D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Inputs 


1.0/1.0 


20jmA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










3 








>1 




J 

S 


^ 1 








J 

8 




^-1 




J 

11 




*Q0 














12 




^13 












LSO3210S 



February 2, 1987 



853-0326 87420 



Slgnetics FAST Products 



Product Specification 
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FAST 74F02 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set 

Unless otherwise noted these 



i in this table may impair the useful life of the device. 
are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vex: 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


llN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +Vcc 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


I.K 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


l0L 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc -MIN, 

V| L -MAX, Ioh-MAX 
V, H -MIN, 


± 10% Vcc 


2.5 






V 


±5%Vcc 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc -MIN, 

V, L -MAX, Iol-MAX 
V, H -MIN, 


±10%V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc-MIN, I,-I.k 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc -MAX, V|-7.0V 






100 


HA 


Iih 


High-level input current 


Vcc-MAX, V,-2.7V 






20 


MA 


Iil 


Low-level input current 


Vcc - MAX, V,- 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


Vcc-MAX 


-60 




-150 


mA 


lec 


Supply current 4 (total) 


•cch 






3.0 


5.6 


mA 


lea 








7.0 


13 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, T A * 25*C. 

3. Not more than one output should be shorted at a time. For testing ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last. 

4. Ice is measured with outputs open. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F02 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B to Y 


Waveform 1 


2.5 
2.0 


4.4 
3.2 


5.5 
4.3 


2.5 
2.0 


6.5 
5.3 


ns 



AC WAVEFORM 



-jf 



MpHL*" 



\ 



^PLH* 



\^ f 7 * 



NOTE: For all waveforms, Vm = 1 5V 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 



vm- 



K-tTHL(tf) 



tTLH(tr)-H 




— tTLH(tr) 




tTHL(tf)— 








^•90% 




90%-i 






VM 




VM^ 


k 






— t w — 




^ 


r 10% 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M - 1 5V 
Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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H - High voltage level 
L » Low voltage level 



Hex Inverter 
Product Specification 



INPUT 


OUTPUT 


A 


Y 


L 
H 


H 
L 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F04 


3.5ns 


6.9mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F04N 


14-Pin Plastic SO 


N74F04D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A 


Input 


1.0/1.0 


20/uA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










20— 

19— 

_5 

_9 
J1 
J3 


1 


^-1 

^_ 

20 19 18 13 
^ 12 11 1 2 3 

8 910 
g 13389 

jJO 
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FAST 74F04 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +Vcc 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Mln 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc -MIN, 

V, L «MAX, Ioh-MAX 
V, H -MIN, 


±10%Vcc 


2.5 






V 


±5%Vcc 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc -MIN, 

V, L -MAX, lot -MAX 
Vih - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%Vcc 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc-MIN. l,-l, K 




-0.73 


-1.2 


V 


h 


Input current at maximum input voltage 


Vcc -MAX, V|-7.0V 






100 


ma 


Iih 


High-level input current 


Vcc -MAX, V,-2.7V 






20 


yA 


Iil 


Low-level input current 


Vcc -MAX, V,-0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


Vcc- MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


'CCH 


Vcc- MAX 


V, N «GND 




2.8 


4.2 


mA 


lea 


V, N - 4.5V 




10.2 


15.3 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc " 5V, Ta ■ 25*C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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Signetics FAST Products 



Product Specification 



Inverter 



FAST 74F04 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F04 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B to 7 


Waveform 1 


2.4 
1.5 


3.7 
3.2 


5.0 
4.3 


2.4 
1.5 


6.0 
5.3 


ns 



AC WAVEFORM 



jfz Vi 



r*«PHL~ 



"^PLH* 



^M Jh^f* 



NOTE: For all waveforms, V M = 1 5V 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 



PULSE 
GENERATOR 



V|N VotJT 

IHp D.U.T. (5) t 1 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



tTLH(tr)-H 



. AMP (V) 




— tTLH(tr) 




tTHL(tf)— 






— 


;f90% 




90%i 






VM 


— tw— 


VM^> 


P 


f10% 



AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

Rl - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 

of pulse generators. 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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Signelics 



FAST 74F08 
Gate 



FAST Products 



H = High voltage level 
L = Low voltage level 



Quad Two-Input AND Gate 
Product Specification 



FUNCTION TABLE 




INPUTS 


OUTPUT 


A 


B 


Y 


L 


L 


L 


L 


H 


L 


H 


L 


L 


H 


H 


H 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F08 


4.1ns 


7.1mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F08N 


14-Pin Plastic SO 


N74F08D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Inputs 


1.0/1.0 


20/uA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load (U.L.) is defined as: 20piA in the High state and 0.6mA in the Low 
state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










1 


& 


3 


2 




4 












6 


9 












8 


10 






12 




11 




13 














LSO3400S 
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853-0328 87420 



Signetics FAST Products 



Product Specification 



Gate 



FAST 74F08 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V, L 


Low-level input voltage 






0.8 


V 


■IK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V cc - MIN, 

V| L - MAX, Iqh - MAX 

V| H - MIN, 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L = MAX, Iol - MAX 

V| H - MIN, 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, |,-I, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc - MAX, V| = 7.0V 






100 


ma 


l|H 


High-level input current 


V CC - MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC - MAX, V| - 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


Icch 


Vcc - MAX 


V| N - GND 




5.5 


8.3 


mA 


'ccl 


V| N = 4.5V 




8.6 


12.9 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc= 5V, Ta= 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Signetics FAST Products 



Product Specification 



Gate 



FAST 74F08 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F08 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
A, B to Y 


Waveform 1 


3.0 
2.5 


4.2 
4.0 


5.6 
5.3 


3.0 
2.5 


6.6 
6.3 


ns 



AC WAVEFORM 



A, B 












~t Pl „-J 


\ v " 


Y 

Wave 




■*-lPHL-* 


<v„ 


N< 

for 


h» * 


WF06068S 

3TE: For alt waveforms, V M - 1.5V. 

in 1. For Non-Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 



v C c 



PULSE 
GENERATOR 



V|N VOUT 

MY nr 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 





K- tTHLM) 
— tTLH(tr) 



tTLH(tr)-H 
iTHL(tf)-H |— 



90% 
VM 



VM- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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Signetics 



FAST 74F10, 74F11 

Gates 

Triple Three-Input NAND fF10), AND ('F11) Gates 
Product Specification 



FAST Products 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


A 


B 


C 


Y('F10) 


Y('F11) 


L 
L 
L 
L 
H 
H 
H 
H 


L 
L 
H 
H 
L 
L 
H 
H 


L 
H 
L 
H 
L 
H 
L 
H 


H 
H 
H 
H 
H 
H 
H 
L 


L 
L 
L 
L 
L 
L 
L 
H 



H = High voltage level 
L = Low voltage level 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F10 


3.5ns 


3.3mA 


74F11 


4.2ns 


5.3mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F10N, N74F11N 


14-Pin Plastic SO 


N74F10D, N74F11D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A-C 


Inputs 


1.0/1.0 


20pA/0.6mA 


Y, Y 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20jiA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 




LOGIC SYMBOL 

•F10 


'F11 


:dt>* 


^> t - 


14-*L-^ _ 


djZH. 


\dfcy-' 


dt^ 


LS03641S 


LS03430S 



LOGIC SYMBOL (IEEE/IEC) 






'F10 




'F11 




i^ 

2 

13 

3 

4 

5 

9 
10 
11 


& 


1 
13 

3 

^6 4 
5 

9 
^8 10 

11 


& 


12 
6 
8 














-S03420S 


L 


S03S30S 
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853-0329 87420 



Signetics FAST Products 



Product Specification 



Gates 



FAST 74F10, 74F11 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


«OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 












74F10, 11 


UNIT 


PARAME1 tti 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, 

V, L - MAX, l H - MAX 

V, H - MIN, 


±10% Vcc 


2.5 






V 


±5%V C c 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 

V| L - MAX, Iol - MAX 

V, H - MIN, 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc = MH l| - l| K 




-0.73 


-1.2 


V 


ii 


Input current at maximum input voltage 


V CC - MAX, V| - 7.0V 






100 


MA 


>IH 


High-level input current 


Vcc -MAX, V, = 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC ' MAX, V| - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


ice 


Supply current (total) 


'F10 


•cch 


V CC -MAX 


Vim - GND 




1.8 


2.1 


mA 


'ccl 


V| N - 4.5V 




6.0 


7.7 


mA 


'F11 


•cch 


V,n - 4.5V 




4.7 


6.2 


mA 


•ccl 


V| N - GND 




7.2 


9.7 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V . t a - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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Signetics FAST Products 



Product Specification 



Gates 



FAST 74F10, 74F11 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F10, 11 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B, C to Y 


Waveform 1 'F10 


2.4 
1.5 


3.7 
3.2 


5.0 
4.3 


2.4 
1.5 


6.0 
5.3 


ns 


tpLH 
tpHL 


Propagation delay 
A, B, C to Y 


Waveform 2 'F11 


3.0 
2.5 


4.2 
4.1 


5.6 
5.5 


3.0 
2.5 


6.6 
6.5 


ns 



AC WAVEFORMS 



-jf 7 " Vi 



""tPHL* 



J 



***PLH~ 



\^ F» 



Vm 



\ 



••-IPLH-*- 



v M 



-•-tPHL-* 



V- 



'F10 



'F11 



Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, Vm=1 5V 



TEST CIRCUIT AND WAVEFORM 



B 



V C C 



PULSE 
GENERATOR 



Vin VouT 

(5) t D.U.T. (5) • » 

Rt| ' | ' Cl7> >f 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 










tTHL(tf) 
h-»TLH(tr) 



tTLH(tr)-H 
tTHL(tf) 



• AMP (V) 



90% 



90% J 
VM 



■ AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zqut 

of pulse generators. 





V M = 15V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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Signetics 



FAST 74F13 

Schmitt Trigger 

Dual 4-lnput NAND Schmitt Trigger 
Product Specification 



FAST Products 



DESCRIPTION 

The F13 contains two 4-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharp- 
ly defined, jitter-free output signals. In 
addition, they have greater noise margin 
than conventional NAND gates. 

FUNCTION TABLE 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F13 


7.8ns 


5.5mA 



ORDERING INFORMATION 



H = High voltage level 
L = Low voltage level 
X = Don't care 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%;T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F13N 


14-Pin Plastic SO 


N74F13D 



INPUTS 


OUTPUT 


A 


B 


C 


D 


Y 


L 


X 


X 


X 


H 


X 


L 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


L 


H 


H 


H 


H 


H 


L 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B, C, D 


Inputs 


1.0/1.0 


20juA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1 One (1 0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 









LT 






jUvcc 


LI 








jU 


[I 








«] 


d 


H 






jD 


U 

GND [7 


i 


\l 


i 


"io] 

3 
3 






CD04370S 



A 
12 

—Si 





LOGIC SYMBOL (IEEE/IEC) 


i 


& XT 




2 

4 




s^6 


5 
9 








10 
12 




^J. 


13 













February 2, 1987 



6-18 



853-0330 87420 



Signetics FAST Products 



Product Specification 



Schmitt Trigger 



FAST 74F13 



Each circuit contains a 4-input Schmitt trigger 
followed by a Darlington level shifter and a 
phase splitter driving a TTL totem-pole out- 
put. The Schmitt trigger uses positive feed- 
back to effectively speed-up slow input transi- 
tions, and provide different input threshold 



voltages for positive and negative-going tran- 
sitions. This hysteresis between the positive- 
going and negative-going input threshold (typ- 
ically 800mV) is determined by resistor ratios 
and is essentially insensitive to temperature 
and supply voltage variations. As long as 



three inputs remain at a more positive voltage 
than Vj + max. tne Qate wi|1 respond in the 
transitions of the other input as shown in 
Waveform 1. 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


llN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


llK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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Signetics FAST Products 



Product Specification 



Schmitt Trigger FAST 74F13 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F13 


UNIT 


Min 


Typ 2 


Max 


v T+ 


Positive-going threshold 


V CC = 5.0V 


1.5 


1.7 


2.0 


V 


V T - 


Negative-going threshold 


V CC = 5.0V 


0.7 


0.9 


1.1 


V 


AV T 


Hysteresis (V T+ - V T _) 


V CC = 5.0V 


0.4 


0.8 




V 


V H 


High-level output voltage 


V C c = MIN, 
Vi-Vj-min. Ioh = MAX 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| = V T + MAX, «OH = MAX 


±10% Vcc 




.35 


.50 


V 


±5%V CC 




.35 


.50 


V 


Vik 


Input clamp voltage 


V cc - MIN, l| - l| K 




-0.73 


-1.2 


V 


It+ 


Input current at positive-going threshold 


V CC = 5.0V, V, = V T+ 









MA 


It- 


Input current at negative-going threshold 


Vcc - 5.0V, V, - V T - 




-350 




ma 


li 


Input current at maximum input voltage 


V C c = MAX, V| = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c - MAX, V| = 2.7V 






20 


MA 


IlL 


Low-level input current 


V C c - MAX, V| - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V C c - MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


'cch 


Vcc = MAX 


V, N = GND 




4.5 


8.5 


mA 


'ccl 


V,m - 4.5V 




7.0 


10.0 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F13 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B, C, D to Y 


Waveform 1 


4.0 
9.0 


5.5 
11.0 


7.0 
13.5 


4.0 
9.0 


8.0 
13.5 


ns 
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AC WAVEFORM 



t— — H*PHL 



V|r«f(L) 



|« >4< PHL 

V f 7 



NOTE: For all waveforms,V M - 1.5V. 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 



Vcc 



PULSE 
GENERATOR 



VlN VOOT 
-<5)-«- O.U.T. ( O ) J 1 

Rt < I ■ I Ct ?? it 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 




[—♦THUtf) 
— tTLHOr) 



tTLH(tr)-H 
tTHL(tf)— 



• AMP (V) 



90% 
VM 



90%- 
VM 



-tw- 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C L - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt ■ Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



D 
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FAST Products 



DESCRIPTION 

The 'F14 contains six logic inverters 
which accept standard TTL input signals 
and provide standard TTL output levels. 
They are capable of transforming slowly 
changing input signals into sharply de- 
fined, jitter-free output signals. In addi- 
tion, they have greater noise margin 
than conventional inverters. 

Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter and 
a phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow 
input transition, and provide different 
input threshold voltages for positive and 
negative-going transitions. This hystere- 
sis between the positive-going and ne- 
gative-going input thresholds (typically 
800mV) is determined internally by resis- 
tor ratios and is essentially insensitive to 
temperature and supply voltage varia- 
tions. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F14 


5.0ns 


18mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F14N 


14-Pin Plastic SO 


N74F14D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A 


Input 


1.0/1.0 


20juA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



FUNCTION TABLE 



INPUT 


OUTPUT 


A 


Y 



1 


1 




PIN CONFIGURATION 











LI 


*& 


. t—p 


3 v cc 


E 


nY 


W 1 


«] 


E 


^7 


■i r-ji 


«] 


E 


tY 


^1 


3 


LI 


^7 


*— 


3 


E 


{y 


W 1 


23 


QND |T 




*_ 


1] 








CD04380S 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 








^2 

•Q2 

LS03470S 


I 

3 

5 

9 

11 
13 


XT 1 


XT 


XT 


XT 


XT 


XT 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V.N 


Input voltage 


-0.5 to +7.0 


V 


I.N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


»OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


v T+ 


Positive-going threshold 


Vcc -5.0V 


1.4 


1.7 


2.0 


V 


V T - 


Negative-going threshold 


Vcc -5.0V 


0.7 


0.9 


1.1 


V 


AV t 


Hysteresis (V T+ -V T -) 


Vcc -5.0V 


0.4 


0.8 




V 


Voh 


High-level output voltage 


Vcc -MIN, 
Vi-Vj-min. bH-MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc -MIN, 

V|-V T + MAX. bH-MAX 


±10% V CC 




0.35 


0.50 


V 


±5%V C c 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc-MIN, I,-I,k 




-0.73 


-1.2 


V 


It + 


Input current at positive-going threshold 


Vcc -5.0V, V,-V T+ 




0.0 




ma 


It- 


Input current at negative-going threshold 


Vcc -5.0V, V|-V T > 




175 




ma 


Ii 


Input current at maximum input voltage 


Vcc -MAX, V,-7.0V 






100 


ma 


l,H 


High-level input current 


Vcc -MAX, V,-2.7V 






20 


ma 


l«L 


Low-level input current 


Vcc -MAX, V,-0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


Vcc -MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Icch 


Vcc- MAX 


V| N - GND 




13 


22 


mA 


•ccl 


V, N - 4.5V 




23 


32 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F14 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A to Y 


Waveform 1 


4.0 
3.5 


6.5 
5.0 


8.5 
6.5 


4.0 
3.5 


9.5 
7.0 


ns 



AC WAVEFORM 



jF- — V 






x: r*- 



NOTE: For all waveforms, V M - 1.5V. 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 




V M 



h-tTHL(tf) 
— tTLHOr) 



tTLH(tr)-H 
tTHL(tf) 



90% 
VM 



-tw- 




V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FUNCTION TABLE 



INPUTS 


OUTPUT 


A 


B 


C 


D 


Y 


L 


X 


X 


X 


H 


X 


L 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


L 


H 


H 


H 


H 


H 


L 



H - High voltage level 
L » Low voltage level 
X ■ Don't care 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F20 


3.5ns 


2.2mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A a 0°C to + 70°C 


14-Pin Plastic DIP 


N74F20N 


14-Pin Plastic SO 


N74F20D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B, C, D 


Inputs 


1.0/1.0 


20juA/0.6mA 


Y 


Output 


50/33 


1 .0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20*tA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 




1 A l 


2JKl fi 


4 Z3>-6 


s=^n 


9-4 




io-£ 

13 — - 


IF* 


LSO3501S 



LOGIC SYMBOL (IEEE/IEC) 


1 

2 






4 


& 


■^ 6 


5 






9 








10 






12 




^ 8 


13 
















LS03490S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


Vim 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


V UT 


Voltage applied to output in High output state 


-0.5 to +Vcc 


V 


'out 


Current applied to output in Low output state 


40 


mA 


T a 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


"IK 


Input clamp current 






-18 


mA 


>OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc -MIN, 

V| L * MAX, Ioh - MAX 

Vih - MIN, 


± 10%Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc -MIN, 

V, L - MAX, let - MAX 

V| H - MIN, 


±10%Vcc 




0.35 


0.50 


V 


±5%Vcc 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcxj-MIN, l,-l, K 




-0.73 


-1.2 


V 


"i 


Input current at maximum input voltage 


Vcc -MAX, V,«7.0Y 






100 


MA 


Iih 


High-level input current 


Vcc -MAX, V|»2.7V 






20 


ma 


In 


Low-level input current 


Vcc -MAX, V,-0.5V 






-0.6 


mA 


'os 


Short-circuit output current 3 


Vcc-MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


Icch 


Vcc-MAX 


V tN - GND 




0.9 


1.4 


mA 


ICCL 


V, N -4.5V 




3.4 


5.1 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, T A - 25'C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 



February 2, 1987 



6-26 



Signetics FAST Products 



Product Specification 



Gate 



FAST 74F20 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F20 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = soon 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B, C, D to Y 


Waveform 1 


2.4 
2.0 


3.7 
3.2 


5.0 
4.3 


2.4 
2.0 


6.0 
5.3 


ns 



AC WAVEFORM 



7T^ \ Vm 

* ! PHL* ^PLK 1 



NOTE: For all waveforms, Vm - 15V. 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 



Vcc 



PULSE 
GENERATOR 



Vm VooT 

Rt| ' | ' Cii |r l 




-H r— *THL(tf) 
— tTLH(tr) 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHL(tf)— 



90% 
VM 



VM 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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FUNCTION TABLE 



INPUTS 


OUTPUT 


A 


B 


c 


? 


L 


L 


L 


H 


X 


X 


H 


L 


X 


H 


X 


L 


H 


X 


X 


L 



H - High voltage level 
L * Low voltage level 
X - Don't care 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F27 


3.0ns 


6.5mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A as 0°C to + 70°C 


14-Pin Plastic DIP 


N74F27N 


14-Pin Plastic SO 


N74F27D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B, C 


Data inputs 


1.0/1.0 


20juA/0.6rnA 


7 


Data output 


50/33 


1mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20jttA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 




LOGIC SYMBOL (IEEE/IEC) 


i 

2 


»1 


^12 


13 






3 








4 




^6 


5 






9 








10 




*J. 


11 
















LS03180S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V, L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


to. 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vqc = MIN, 

Vil - MAX, l H - MAX 

V,H - MIN, 


±10% V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 

V IL = MAX, I l = MAX 

V| H - MIN, 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V C c = MIN, l| = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc - MAX, V, - 7.0V 






100 


ma 


>IH 


High-level input current 


V CC = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


Vcc - MAX, V| - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


•cch 


V C c - MAX 


V| N - GND 




4.0 


5.5 


mA 


•ccl 


V, N - 4.5V 




8.5 


12.0 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqc ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F27 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500& 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B, C to Y 


Waveform 1 


2.0 
1.0 


3.5 
2.5 


5.0 
4.5 


1.5 
1.0 


5.5 
4.5 


ns 



AC WAVEFORM 



-F 



\l 



\ 



v M 



F- 



NOTE: For all waveforms, V M = 1.5V. 

Waveform 1. Propagation Delay Input to Output 



TEST CIRCUIT AND WAVEFORM 





NEGATIVE 
PULSE 



VM 



-H r"-«THL(tf) 
«— tTLH(tr) 




POSITIVE 
PULSE 



tTLH0r)-H 
tTHL(tf)— 



• AMP (V) 



90% 
VM 



VM- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 



DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS 

for value. 
Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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6-30 



Signetics 



FAST 74F30 
Gate 



FAST Products 



FUNCTION TABLE 






INPUTS 


OUTPUT 


A 


B 


c 


D 


E 


F 


G 


H 


Y 


L 


X 


X 


X 


X 


X 


X 


X 


H 


X 


L 


X 


X 


X 


X 


X 


X 


H 


X 


X 


L 


X 


X 


X 


X 


X 


H 


X 


X 


X 


L 


X 


X 


X 


X 


H 


X 


X 


X 


X 


L 


X 


X 


X 


H 


X 


X 


X 


X 


X 


L 


X 


X 


H 


X 


X 


X 


X 


X 


X 


L 


X 


H 


X 


X 


X 


X 


X 


X 


X 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



H = High voltage level 
L = Low voltage level 
X = Don't care 



Eight-Input NAND Gate 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F30 


3.2ns 


1.7mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F30N 


14-Pin Plastic SO 


N74F30D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A-H 


Data inputs 


1.0/1.0 


20juA/0.6mA 


Y 


Data output 


50/33 


1 .0mA/20mA 



NOTE: 

1 One (1 0) FAST Unit Load is defined as. 20juA in the High state and 6mA in the Low state 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 




1 






& 








2 












3 












4 










s^ 8 


5 




6 












11 












12 










LS03170S 


* 
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Signetics FAST Products 



Product Specification 



Gate 



FAST 74F30 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


T a 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Ty P 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

V| L - MAX, Iqh - MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V cc - MIN, 

V, L =MAX, l 0L = MAX 
V| H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V, K 


Input clamp voltage 


Vcc - MIN, I, - l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC = MAX, V, - 7.0V 






100 


MA 


Iih 


High-level input current 


V CC - MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC - MAX, V| = 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


ice 


Supply current (total) 


Icch 


V CC - MAX 


V| N - GND 




0.6 


1.5 


mA 


'CCL 


V| N = 4.5V 




2.8 


4.0 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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Product Specification 



Gate 



FAST 74F30 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F30 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500^ 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

r l = soon 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 

A, B, C, D, E, F, G, H to Y 


Waveform 1 


1.5 
1.0 


3.5 
3.0 


5.0 
4.5 


1.5 
1.0 


5.5 
5.0 


ns 



AC WAVEFORM 



A, B, C, D, / M \ 

E,F,G,H 7^" a ^M_ 



MPHL* 



NOTE: For all waveforms, V M - 1.5V. 

Waveform 1. Propagation Delay Input to Output 



TEST CIRCUIT AND WAVEFORM 



NEGATIVE 
PULSE 



PULSE 
GENERATOR 



V, N 



— 1«— f- D.U.T. <Q) J 1 

Rt| ' I ' Cl?n if 



VOUT 



VM 




— t T HL(tf) 
-H r—'TLHOr) 




POSITIVE 
PULSE 



tTLH(«r)— 
tTHL(U)— 



AMP (V) 



90% 
VM 



-t W - 



- AMP (V) 



Test Circuit for Totem-Pole Outputs 



DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS 

for value. 
Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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H = High voltage level 
L = Low voltage level 



Quad Two-Input OR Gate 
Product Specification 



FUNCTION TABLE 




INPUTS 


OUTPUT 


A 


B 


Y 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F32 


4.1ns 


8.2mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F32N 


14-Pin Plastic SO 


N74F32D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Inputs 


1.0/1.0 


20juA/0.6mA 


Y 


Output 


50/33 


1 .0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load (U.L.) is defined as: 20juA in the High state and 6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 








1 




3 




>1 


2 




4 












6 


5 






9 












8 


10 







12 








— — 




11 


13 
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Signetics FAST Products 



Product Specification 



Gate 



FAST 74F32 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, 

V| L = MAX, l 0H = MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 

V| L = MAX, Iql = MAX 

V, H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, l|-|, K 




-0.73 


-1.2 


V 


h 


Input current at maximum input voltage 


V C c - MAX, V, = 7.0V 






100 


MA 


Iih 


High-level input current 


V CC - MAX, V| = 2.7V 






20 


ma 


In 


Low-level input current 


V C c = MAX, V| - 0.5V 






0.60 


mA 


tos 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


•cch 


Vcc = MAX 


V, N = GND 




6.1 


9.2 


mA 


•ccl 


V| N - 4.5V 




10.3 


15.5 


mA 



D 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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FAST 74F32 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F32 


UNIT 


T A = +25°C 

V CC = +5-0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500H 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tPHL 


Propagation delay 
A, B to Y 


Waveform 1 


3.0 
3.0 


4.2 
4.0 


5.6 
5.3 


3.0 
3.0 


6.6 
6.3 


ns 



AC WAVEFORM 



tF" 



■*- f PLH-^ 



X*. 



-^-♦PHL-*-! 



NOTE: For all waveforms, V M - 1.5V. 

Waveform 1. For Non-Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor, see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zqut 

of pulse generators. 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 




VM 



K- «THL(tf) 
tTLH(tr) 



tTLH(tr)-H 
lTHL(tf)— 



• AMP (V) 



90% 
VM 



VM- 



-tw- 




V M - 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST Products 



FUNCTION TABLE 



INPUTS 


OUTPUT 


A 


B 


Y 


L 
L 
H 
H 


L 
H 
L 
H 


H 
H 
H 
L 



H = High voltage level 
L = Low voltage level 
X = Don't care 



Quad Two-Input NAND Buffer 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F37 


3.5ns 


13mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F37N 


14-Pin Plastic SO 


N74F37D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Data inputs 


1.0/2.0 


20jliA/ 1.2mA 


Y 


Data output 


750/106.6 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



D 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










I 

2 


&> 


^3 


4 

5 




^6 




10 




^8 




12 
13 




v^11 








LS03530S 



February 2, 1987 



853-0051 87420 



Signetics FAST Products 



Product Specification 



Buffer 



FAST 74F37 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


V UT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V,L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Mln 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, 
V| L - MAX, 
V| H - MIN 


loH = -1mA 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


loH = -15mA 


±10% V CC 


2.0 






V 


±5%Vcc 


2.0 






V 


Vol 


Low-level output voltage 


Vcc - MIN, 
Vil - MAX, 
V| H - MIN 


Iol ■ 48mA 


±10%V CC 




0.35 


0.50 


V 


Iol ■ 64mA 


±5%V C c 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, - l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc - MAX, V| = 7.0V 






100 


M 


Iih 


High-level input current 


V CC - MAX, V, - 2.7V 






20 


MA 


IlL 


Low-level input current 


Vcc - MAX, V, = 0.5V 






-1.2 


mA 


bs 


Short-circuit output current 3 


Vcc = MAX 


100 




-225 


mA 


ice 


Supply current (total) 


•cch 




V| N - GND 




3 


6 


mA 


•ccl 


VCC IV Aa 




V| N - 4.5V 




23 


33 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 



February 2, 1987 



6-38 



Signetics FAST Products 



Product Specification 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F37 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L s 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
A, B to Y 


Waveform 1 


2.5 
1.5 


3.5 
2.5 


5.5 
4.5 


2.0 
1.5 


6.5 
5.0 


ns 



AC WAVEFORM 






kt PHL* 



-^PLH* 



NOTE: For all waveforms, V M = 1 .5V. 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 




h-tTHL(tf) 
— tTLHOr) 



tTLH0r)-H 
tTHL(t«— 



• AMP (V) 



90% 
VM 



VM- 



- AMP (V) 



Test Circuit for Totem-Pole Outputs 



DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS 

for value 
Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value 
Rt = Termination resistance should be equal to Zout 

of pulse generators 



v M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 



February 2, 1987 



6-39 



Signetics 



FAST 74F38 

Buffer 



FAST Products 



FUNCTION TABLE 



INPUTS 


OUTPUT 


A 


B 


Y 


L 
L 
H 
H 


L 
H 
L 
H 


H 
H 
H 
L 



H = High voltage level 
L = Low voltage level 
X = Don't care 



Quad Two-Input NAND Buffer (Open- Collector) 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F38 


7.0ns 


13mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V + 10%; T A = 0°C to + 70°C 


14-Pin Plastic DIP 


N74F38N 


14-Pin Plastic SO 


N74F38D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Inputs 


1.0/2.0 


20/xA/ 1.2mA 


Y 


Output 


OCV106.7 


OC*/64mA 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20(iA in the High state and 0.6mA in the Low state. 

2. *OC = Open-Collector. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 




1 

2 






&>£ 


^3 


4 








5 


<£> 


SjJJ. 


10 








9 


£ 


s^8 


12 








13 


£ 


s.11 










LS03550S 



February 2, 1987 



6-40 



853-0052 87420 



Signetics FAST Products 



Product Specification 



Buffer 



FAST 74F38 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






4.5 


mV 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








__*._.— ._..,*1 




LIMITS 


UNIT 


PARAMETER 


TEST ^unui i lurid ' 


Min 


Typ 2 


Max 


'OH 


High-level output current 


V C c = MIN, V| L - MAX, V| H = MIN, V h = MAX 






250 


/iA 


Vol 


Low-level output voltage 


Vcc - MIN, 
V| L = MAX, 
V| H - MIN 


Iol = 48mA 


±10% V cc 




0.35 


0.50 


V 


Iql = 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc - MIN, 1, - l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V, - 7.0V 






100 


MA 


>IH 


High-level input current 


V CC - MAX, V| - 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c - MAX, V| - 0.5V 






-1.2 


mA 


'cc 


Supply current (total) 


•cch 




V lN = GND 




4 


7 


mA 


'ccl 


VCC MAA 




V| N = 4.5V 




22 


30 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 



a 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F38 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B to Y 


Waveform 1 


7.5 
1.5 


10 
3.0 


12.5 
5.0 


7.5 
1.5 


13 
5.5 


ns 



NOTE: 

1 When using open-collector parts, the value of the pull-up resistor greatly affects the value of the tpi_H- For example, changing the specified pull-up resistor value 
from 500£2 will improve the tp^ up to 50% with only a slight increase in the tpHL- However, if the value of the pull-up resistor is changed, the user must make 
certain that the total Iql current through the resistor, plus the total IIL s of the receivers does not exceed the Iql maximum specification 



AC WAVEFORM 



_7l^ lC M 



■* ! PHL*" 



***PLH* 



^VM Jh*M 



NOTE: For all waveforms, V M = 1.5V 

Waveform 1. Propagation Delay Input to Output 



TEST CIRCUIT AND WAVEFORM 



PULSE 
GENERATOR 



V|N 



I- 



VOUT 

-9- 



T CL I 



Test Circuit for Open-Collector Outputs 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS 

for value. 
C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 






— t W — 




7 


^90% 


Vm 




VM^ 


f 




\ 


k-10% 




10%, 








— tTHLOf) 




tTLHOr)-— 






.— 



• AMP (V) 



— tTLH(tr) 




tTHL(tf)~J 






— 


^90% 




90%i 






VM 


— t w — 


VM^ 


S 


f10% 



AMP (V) 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST Products 



FUNC 


TION 


TABLE 




INPUTS 


OUTPUT 


A 


B 


C 


D 


Y 


L 


X 


X 


X 


H 


X 


L 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


L 



H * High voltage level 
L « Low voltage level 
X - Don't care 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F40 


3.5ns 


6mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F40N 


14-Pin Plastic SO 


N74F40D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B, C, D 


Data inputs 


1.0/2.0 


20juA/1.2mA 


Y 


Data output 


750/106.7 


15mA/64mA 



NOTE: 



nuic; 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



D 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 




1 






&> 


2 






4 




^i 


5 






9 








10 






12 




sy8 


13 










LS03570S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


VlL 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








«%«**.«.hp. M .«>1 




LIMITS 


UNIT 


PARAMETER 


TEST V/uraui i hjbms» ■ 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, 
V IL = MAX, 
V| H = MIN 


l H = -1mA 


±10% V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


•oh = -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


V C c = MIN, 
V, L = MAX, 

V| H - MIN 


Iol = 48mA 


±10% V C c 




0.35 


0.50 


V 


Iql ™ 64mA 


±5%V CC 




0.40 


0.55 


V 


V|K 


Input clamp voltage 


Vcc - MIN, l,-l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC = MAX, V| - 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c = MAX, V, = 0.5V 






-1.2 


mA 


'os 


Short-circuit output current 3 


V C c = MAX 


-100 




-225 


mA 


'cc 


Supply current (total) 


'cch 




V| N - GND 




1.75 


4 


mA 


'ccl 


VcC MA A 




V| N - 4.5V 




11 


17 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F40 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = soon 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B, C, D to Y 


Waveform 1 


2.0 
1.5 


4.0 
3.0 


6.0 
5.0 


1.5 
1.0 


7.0 
5.5 


ns 



AC WAVEFORM 



-Jf 7 " *fc 



A, B, C, D -jF- V M -V V M 



NOTE: For all waveforms, Vm = 1 5V. 

Waveform 1. Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE "T V M 
PULSE 



Uvm 



— tTHLOf) 




POSITIVE 
PULSE 



— tJLH(tr) 




tTHL(tf)-* 








^90% 




90%i 






VM 


— tw— 


VM^ 


\ 


r 10% 



Test Circuit for Totem-Pole Outputs 



DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS 

for value. 
Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTHL 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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Dual 2-Wide 2-lnput, 2-Wide 3-lnput AND-OR-lnvert Gate 
Product Specification 



FUNCTION TABLE 
For 3-lnput Gates 



INPUTS 


OUTPUT 


A 


B 


c 


D 


E 


F 


1Y 


H 
X 


H 
X 


H 
X 


X 

H 


X 

H 


X 

H 


L 
L 


All other combinations 


H 



FUNCTION TABLE 
For 2-lnput Gates 



INPUTS 


OUTPUT 


A 


B 


c 


D 


2Y 


H 
X 


H 
X 


X 

H 


X 

H 


L 
L 


All other combinations 


H 



H - High voltage level 
L = Low voltage level 
X - Don't care 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F51 


3.0ns 


3.5mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F51N 


14-Pin Plastic SO 


N74F51D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B, C, D, E, F 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


1Y, 2Y 


Data outputs 


50/33 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 




1 I* I 




i 2 js_r-\ — 




i3_»s_|_y ^ 






"t~*No 1Y 


»- 22 -u^ r 




10 jLpVJ 




11I1E4— ^ 






LS03040S 


2-&-r-\ 




3 !IEL>1 




■—■^ i— 


:D~^« 


4 - i£ -f-^^_r 


siq^H 






LS03050S 









9 
10 


& 


»1 




11 








13 






V 8 


12" 


& 














1 








2__ 








& 


>1 


3 
















4 






^1 


& 


i_ 










L 


S03060S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


V OUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


T a 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

V| L = MAX, Ioh = MAX 

V| H = MIN, 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, 

V| L = MAX, Iol = MAX 

V| H = MIN, 


±10%V C c 




0.35 


0.5 


V 


±5%V CC 




0.35 


0.5 


V 


Vik 


Input clamp voltage 


V C c = MIN, I, = h K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC = MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V, = 2.7V 






20 


HA 


Iil 


Low-level input current 


V C c = MAX, V, = 0.5V 






-0.6 


mA 


•os 


Short-circuit output current 3 


V C c = MAX 


-60 




-150 


mA 


ice 


Supply current (total) 


Icch 


V CC = MAX 


Vim = GND 




1.8 


3.0 


mA 


'CCL 


V| N = 4.5V 




5.5 


7.5 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F51 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 5oon 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 50p& 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 

A, B, C, D, E, F to nY 


Waveform 1 


2.0 
1.0 


3.5 
2.5 


5.5 
4.0 


1.5 
1.0 


6.5 
4.5 


ns 



AC WAVEFORM 



A, B, C, I 
E,F 



D '_7|M 3Uvm 



MPHL* 



-**PIH~ 



V / *■ 



NOTE: For all waveforms, V M - 1.5V. 

Waveform 1. Propagation Delay Input to Output 



TEST CIRCUIT AND WAVEFORM 



vcc 
o 



PULSE 
GENERATOR 




Vin Vout 

— ©-r- w- T - © t — I 

R T | ' — r— ' Ct?^ it 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



-tw- 



V M 




h-tTHL(tf) 
—tTLH(tr) 



90% 



-«w- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj - Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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PIN CONFIGURATION 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F64 


4.0ns 


2.5mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F64N 


14-Pin Plastic SO 


N74F64D 



FUNCTION TABLE 


















INPUTS 


OUTPUT 


A 


B 


c 


D 


E 


F 


G 


H 


J 


K 


L 


Y 


H 


H 


X 


X 


X 


X 


X 


X 


X 


X 


X 


L 


X 


X 


H 


H 


H 


H 


X 


X 


X 


X 


X 


L 


X 


X 


X 


X 


X 


X 


H 


H 


H 


X 


X 


L 


X 


X 


X 


X 


X 


X 


X 


X 


X 


H 


H 


L 


All other combinations 


H 



H = High voltage level 
L = Low voltage level 
X = Don't care 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A-L 


Inputs 


1.0/1.0 


20MA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 







NOTE: 

1. One (1.0) FAST Unit Load is defined as. 20/uA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





E 




I[] v cc 


I — i lln 


d 


JnZL 10 


ID 


CI 




m 


LI 




32 


E 




To] 


E 




J] 


GNDfT 




3 


CD04070S 










2_ 








3 


& 


>1 










8 


13 
12 


& 






11 








4 








5 


& 






6_ 








9 














10 


& 










LS03020S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


Vcc = MIN, 

Vil = MAX, Iqh = MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 

V| L = MAX, I l = MAX 

V| H = MIN, 


±10%V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc = MIN, I, - l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V, = 7.0V 






100 


HA 


Iih 


High-level input current 


Vcc = MAX, V| = 2.7V 






20 


HA 


IlL 


Low-level input current 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


ICCH 


Vcc = MAX 


V| N = GND 




1.9 


2.8 


mA 


'CCL 


V| N = 4.5V 




3.1 


4.7 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F64 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A-L to Y 


Waveform 1 


2.5 
2.0 


4.6 
3.2 


6.0 
4.5 


2.5 
2.0 


7.0 
5.5 


ns 



AC WAVEFORM 



j 



HpHL* 



fc 



-*PLH- 



\l t^ 



NOTE: For all waveforms, Vm = 1 5V. 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 





NEGATIVE 
PULSE 



POSITIVE 
PULSE 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
tjLH. Ithl Values should be less than or equal to the table 
entries. 



Vm 



vm 



(*- tTHLOf) 
— tTLH(tr) 



tTLH(«r)~H 
tTHL(tf)— 



90% 
VM 



-tw- 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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DESCRIPTION 

The 'F74 is a dual-positive edge-trig- 
gered D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs, and 
complementary Q and Q outputs. 

Set (Sd) and Reset (Rp) are asynchro- 
nous active-Low inputs and operate in- 
dependently of the Clock input. Informa- 
tion on the Data (D) input is transferred 
to the Q output on the Low-to-High 
transition of the clock pulse. Clock trig- 
gering occurs at a voltage level of the 
clock pulse and is not directly related to 
the transition time of the positive-going 
pulse. The D inputs must be stable one 
set-up time prior to the Low-to-High 
clock transition for predictable opera- 
tion. 



TYPE 


TYPICAL f„ AX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F74 


125MHz 


11.5mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F74N 


14-Pin Plastic SO 


N74F74D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Di. D 2 


Data inputs 


1.0/1.0 


20/mA/0.6mA 


CPi, CP 2 


Clock pulse inputs 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


Rdl Rd2 


Reset inputs 
(active-Low) 


1.0/3.0 


20/uA/ 1.8mA 


Sd1. Sq2 


Set inputs 
(active-Low) 


1.0/3.0 


20juA/ 1.8mA 


Q 1f Ql Q 2 , Cfe 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/zA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 




LOGIC SYMBOL 






4 10 




A 




A 




2— . 


D, S D1 Q, 


— 5 12- 


D 2 S M Q 2 


— 9 


3— • 


>CP-, 


11 — 


>CP 2 






*D1 5 1 


_6 


*D2 5 2 


— 8 




Y 




Y 




1 13 


LS03600S 



LOGIC SYMBOL (IEEE/IEC) 







5 


JJ^ 


s 


3 


>C1 




JLfc, 


10 
R 


*JL 

9 


S 


11 






12 


>C2 

2D 

R 


s^ 8 

LS03590S 







February 2, 1987 



6-52 



853-0335 87420 



Signetics FAST Products 



Product Specification 



Flip-Flop 



FAST 74F74 



LOGIC DIAGRAM 



MODE SELECT — FUNCTION TABLE 




OPERATING MODE 


INPUTS 


OUTPUTS 


S D 


Rd 


CP 


D 


Q 


Q 


Asynchronous Set 
Asynchronous Reset 

(Clear) 
Undetermined* 1 * 
Load "1" (Set) 
Load "0" (Reset) 


L 
H 

L 
H 
H 


H 
L 

L 

H 
H 


X 
X 

X 

T 
T 


X 
X 

X 

h 

I 


H 
L 

H 
H 
L 


L 
H 

H 

L 
H 



H = High voltage level steady state. 

h = High voltage level one set-up time prior to the Low-to-High clock 

transition. 
L = Low voltage level steady state. 
I = Low voltage level one set-up time prior to the Low-to-High clock 

transition. 
X = Don't care. 

t = Low-to-High clock transition. 
NOTE: 
(1) Both outputs will be High if both Sp and Rp go Low simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


l|K 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


Id 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F74 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, 

V| L = MAX, Ioh - MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 

V| L = MAX, I l = MAX 

V| H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, 1, - l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC - MAX, V, - 7.0V 






100 


MA 


Iih 


High-level input current 


V C c - MAX, V, = 2.7V 






20 


juA 


IlL 


Low-level input current 


D, CP inputs 


Vcc = MAX, V| - 0.5V 






-0.6 


mA 


R D , S D inputs 






-1.8 


mA 


bs 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current 4 (total) 


Vcc - MAX 




11.5 


16 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c " 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing l s. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure Ice with the Clock inputs grounded and all outputs open, with the Q and (5 outputs High in turn. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F74 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


125 




100 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n , Q n 


Waveform 1 


3.8 
4.4 


5.3 
6.2 


6.8 
8.0 


3.8 

4.4 


7.8 
9.2 


ns 


tpLH 
tpHL 


Propagation delay 
SD n or RD n to Q n , Q n 


Waveform 2 


3.2 
3.5 


4.6 
7.0 


6.1 
9.0 


3.2 
3.5 


7.1 
10.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F74 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time High or Low, 
D n to CP 


Waveform 1 


2.0 
3.0 






2.0 
3.0 




ns 


th (H) 
th (L) 


Hold time High or Low, 
D n to CP 


Waveform 1 


1.0 
1.0 






1.0 
1.0 




ns 


t w (H) 
tw(D 


Clock pulse width, 
High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


tw (L) 


Rd or Sq pulse width, Low 


Waveform 2 


4.0 






4.0 




ns 


tree 


Recovery time, 
R D or S D to CP 


Waveform 3 


2.0 






2.0 




ns 



AC WAVEFORMS 



! *L) — 



/ 



Qn 



-W 



-Hmax- 



H^H) 



-tpHL- 






— 'nhi 



■ 'PLH ■ 



- 'PHL" 



jfht 



Jfir 



^ 



* 



\ Vm 



*: 



> 



F 



Waveform 1. Clock to Output Delays, Data Setup and Waveform 2. Set and Reset to Output Delays, Set and 

Hold Times, Clock Pulse Width Reset Pulse Widths 



Rd ° r Sq 



Vm 



IF 



J 



Waveform 3. Recovery Time 

NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable performance 
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TEST CIRCUIT AND WAVEFORM 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 





h— tjHL(tf) 
«— tTLHOr) 



tTLH(tr)— 
tTHL(tf)— 



90% 
VM 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• High-speed 4-bit binary addition 

• Cascadable in 4-bit increments 

• Functionally equivalent to 'F283 
but with center power pins 

DESCRIPTION 

The 'F83 adds two 4-bit binary words (A n 
plus B n ) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(S 1 - 2 4) and the outgoing carry (Cout) 
according to the equation: 

C, N + (A 1 + B 1 ) + 2(A 2 + B 2 ) 
+ 4(A 3 + B 3 ) + B(A 4 + B 4 ) 
= 2! +22 2 + 423 + 8S 4 +16Cout 

where ( + ) - plus. 

Due to the symmetry of the binary add 
function, the 'F83 can be used with 
either all active-High operands (positive 
logic) or with all active-Low operands 
(negative logic). See Function Table. 
With active-High inputs, Qn cannot be 
left open; it must be held Low when no 
"carry in" is intended. Interchanging in- 
puts of equal weight does not affect the 
operation, thus A-i, Bi, Cin can arbitrarily 
be assigned to pins 10, 11, 13, etc. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F83 


7.0ns 


36mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
V CC = 5V± 10%, T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F83N 


16-Pin Plastic SO 


N74F83D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A1-A4 


A operand inputs 


1.0/2.0 


20juA/1.2mA 


B1-B4 


B operand inputs 


1.0/2.0 


20juA/1.2mA 


C|N 


Carry input 


1.0/1.0 


20juA/0.6mA 


Z1-S4 


Sum outputs 


50/33 


1.0mA/20mA 


Gout 


Carry output 


50/33 


1 .0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20jxA in the High state and 0.6mA in the Low state. 




PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL 



A4LI 




!JB 4 


23 CI 




U24 


AaU 




H]c 0UT 


B3E 




Uc IN 


V CC LI 




12] GND 


12 J± 




ID B t 


B2U 




13 A, 


AaU 




U2, 




TOP VIEW 




CD14710S 



10 11 8 7 3 4 1 16 

I I I I I I I I 




13 


A t B t Aa B 2 A3 B 3 A 4 B 4 

C IN C OUT 

Si I2 ^3 ^4 


14 


Vcc -Pi 
GND - Pi 


1 1 1 1 

9 6 2 15 

n 5 
n 12 


LS11400S 









10 


I 






\ 




8 


I 






1 




3 


} p 


9 




1 /o 




1 


1 1 


6 




3 / I 




11 


M 


2 




\ 1 




7 


1 


15 




1 \3 




4 


} Q 






1 




16 




14 




3 / CO 




13 








CI 






LS 


141 OS 



February 2, 1987 



6-57 



853-0884 87420 



Signetics FAST Products 



Product Specification 



4-Bit Adder 



FAST 74F83 



LOGIC DIAGRAM 



Y 




V CC = Pin 16 

GND - Pin 8 

( ) = Pin numbers 



FUNCTION TABLE 






























PINS 


C|N 


Ai 


A 2 


A 3 


A 4 


Bi 


B 2 


B 3 


B 4 


21 


x 2 


2 3 


2 4 


CouT 


Example 


Logic levels 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


L 


H 


1001 
1010 


Active High 








1 





1 


1 








1 


1 


1 








1 


10011 
(10 + 9 = 
(Carry + 


Active Low 


1 


1 





1 








1 


1 











1 


1 






H = High voltage level 
L = Low voltage level 
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Due to pin limitations, the intermediate carries 
of the 'F83 are not brought out for use as 
inputs or outputs. However, other means can 
be used to effectively insert a carry into, or 
bring a carry out from, an intermediate stage. 

Figure 1a shows how to make a 3-bit adder. 
Tying the operand inputs of the fourth adder 
(A 4 , B 4 ) Low makes £ 4 dependent only on, 
and equal to, the carry from the third adder. 



Using somewhat the same principle, Figure 
1b shows a way of dividing the 'F83 into a 2- 
bit and a 1-bit adder. The third stage adder 
(A3, B3, 2 3) is used merely as a means of 
getting a carry (C10) signal into the fourth 
stage (via A3 and B3) and bringing out the 
carry from the second stage on S 3. Note that 
as long as A3 and B3 are the same, whether 
High or Low, they do not influence 2 3. 
Similarly, when A3 and B 3 are the same, the 



carry into the third stage does not influence 
the carry out of the third stage. Figure 1c 
shows a method of implementing a 5-input 
encoder where the inputs are equally weight- 
ed. The outputs £1, 2 2, and £3 present a 
binary number equal to the number of inputs 
h — 15 that are true. Figure 1d shows one 
method of implementing a 5-input majority 
gate. When three or more of the inputs ^ - 15 
are true, the output M 5 is true. 



A 1 B 1 *2 B 2 C 10 A 10 B 10 



i i 



A, B, Aj B 2 A3 B 3 A 4 B 4 

C IN C OUT 

2i 22 I3 £4 



I I I I 

C 3 

a. 3-Bit Adder 

«1 «2 L l 3 l 4 l 5 



lldi 



A1 B, Aj B 2 ^A3 B 3 A 4 B 4 
\ 
C IN \ C OUT 

2l 2 2 2 3 \ 24 

I I I i I 

2i 22 c 2 2io 

LS114J 

b. 2-Bit and 1-Bit Adders 

'1 '2 »3 «4 «5 



n 



A 1 B, Aj B 2 A 3 B 3 A 4 B 4 

C IN C 0UT 

2i 22 23 24 



U 



A 1 B, Aj B 2 A 3 B 3 A 4 B 4 
C IN C OUT 

2i 2 2 2 3 2 4 



20 2 1 2 2 

c. 5-lnput Encoder 



T 



d. 5-lnput Majority Gate 



Figure 1 
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ABSOLUTE MAXIMUM RATINGS (Operating beyond the limits set forth in this table may impair th useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


V 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V cc = MIN, 

V| L = MAX, Ioh = MAX 

V| H = MIN 


±10% V CC 


2.5 






V 


±5% V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 

V| L = MAX, l 0L = MAX 

V| H - MIN 


±10% V CC 




0.35 


0.50 


V 


±5% Vcc 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, h-l|K 




-0.73 


-1.2 


V 


ii 


Input current at maximum input voltage 


V CC = MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input 
current 


A!-A4, B!-B 4 


V CC = MAX, V| = 0.5V 






-1.2 


mA 


C|N 






-0.6 


mA 


tos 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


•cc 


Supply current 


V CC = MAX 




36 


55 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may 
raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los 
should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = 5.0V 

C L = 50pF, R L = 500& 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF, 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
C| N to 2, 


Waveform 1, 2 


3.5 
4.0 


7.0 
7.0 


9.5 
9.5 


3.0 
3.5 


10.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
A, or Bj to 2, 


Waveform 1, 2 


3.5 
3.5 


7.0 
7.0 


9.5 
9.5 


2.5 
3.5 


10.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
C| N to Coin- 


Waveform 2 


3.5 
3.0 


5.7 
5.4 


7.5 
7.0 


3.5 
2.5 


8.5 
8.0 


ns 


tpLH 
tpHL 


Propagation delay 
A, or B, to Cqut 


Waveform 1, 2 


3.5 
2.5 


5.7 
5.3 


7.5 
7.0 


3.0 
2.5 


8.5 
8.0 


ns 



AC WAVEFORMS 



Aj, Bj, C |N 



JF" )di 



£■■ C OUT /v M 



Bi. C, N -S- 



-*-*PHL- 



%, 



k| PHL- 



E|. C OUT 



^PLH" 



Waveform 1. Propagation Delay Operands and Carry 
Inputs to Outputs 



Waveform 2. Propagation Delay Operands and Carry 
Inputs to Outputs 



NOTE: V M «1.5V. 
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TEST CIRCUIT AND WAVEFORMS 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value 

Cj_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 




VM 



vm- 




h-tTHL(tf) 
— tTLH(W 



tTLH(»r)-H 
tTHL(tf) 



AMP (V) 



90% 
VM 



-tw- 



• AMP (V) 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/uA in 
High and Low states) 

• Magnitude comparison of any 
binary words 

• Serial or parallel expansion 
without extra gating 

DESCRIPTION 

The 'F85 is a 4-bit magnitude compara- 
tor that can be expanded to almost any 
length. It compares two 4-bit binary, 
BCD, or other monotonic codes and 
presents the three possible magnitude 
results at the outputs. The 4-bit inputs 
are weighted (Ao -* A3) and (Bo -» B3), 
where A3 and B3 are the most significant 
bits. 

The operation of the 'F85 is described in 
the Function Table, showing all possible 
logic conditions. The upper part of the 
table describes the normal operation 
under all conditions that will occur in a 
single device or in a series expansion 
scheme. In the upper part of the table 
the three outputs are mutually exclusive. 
In the lower part of the table, the outputs 
reflect the feed-forward conditions that 
exist in the parallel expansion scheme. 

PIN CONFIGURATION 









b 3 CI 




3Hv C c 


»a<bLI 




13 a 3 


'a-bLI 




u] B 2 


'A>B [T 




H)A 2 


A>B (T 




ill A, 


A = B (T 




ID B 1 


A<B[T 




7g]Ao 


GNDfT 




Z|B 






CD04020S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F85 


7.0ns 


40mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F85N 


16-Pin Plastic SOL 


N74F85D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A3 


Comparing Inputs 


1.0/0.033 


20/LtA/20jtiA 


B0-B3 


Comparing Inputs 


1.0/0.033 


20mA/20jliA 


'a<b. 'a = b 
'a>b 


Expansion Inputs 


1.0/0.033 


20/uA/20jiA 


A > B, A = B 
A<B 


Data Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/xA in the High state and 0.6mA in the Low state. 




LOGIC SYMBOL 



10 12 13 15 



9 11 14 1 



A A 1 A 2 A3 B B 1 B 2 
'A<B 
'A = B 

'a>b 



A>B 



A=B A<B 



LOGIC SYMBOL (IEEE/IEC) 


10 


COMP 




12 


'I 




13 


r 




Jl 


3) 




9 


0\ P<Q 


J_ 


11 




6 


J4 

1 


Jo p * q 

3) P> ° 


5_ 


2 


3 / 




3 








— 






> 








LS02940S 
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The expansion inputs Ia > b. 'a = b» and Ia < b 
are the least significant bit positions. When 
used for series expansion, the A > B, A = B 
and A < B outputs of the least significant 
word are connected to the corresponding 
•a>b. >a = b» and Ia<b inputs of the next 
higher stage. Stages can be added in this 
manner to any length, but a propagation 
delay penalty of about 15ns is added with 
each additional stage. For proper operation 
the expansion inputs of the least significant 
word should be tied as follows: Ia > b = Low, 
l A = b = High, and l A < b = Low. 



LOGIC DIAGRAM 



A 2 - 






Ia>b 



(4) 



Ai- 
Bi- 



Ao- 
Bo- 



o~ 



^>l 



o 



£>-^ 



t3> 



o-i 




o- 1 



FUNCTION TABLE 



COMPARING INPUTS 


EXPANSION INPUTS 


OUTPUTS 


A 3 , B 3 


A 2 , B 2 


Ai, Bi 


Ao, B 


'a>b 


'a<b 


Ia = b 


A>B 


A<B 


A = B 


co co co co 
00 CO CQ CQ 
A V II II 

CO CO CO CO 
< < < < 


X 
X 

A 2 >B 2 
A 2 < B 2 


X 
X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 


H 
L 
H 
L 


L 
H 

L 
H 


L 
L 
L 
L 


A 3 = B 3 
A 3 = B 3 
A 3 = B 3 
A 3 = B 3 


A 2 = B 2 
A 2 = B 2 
A 2 = B 2 
A 2 = B 2 


CQ CQ CD CD 

A V II II 

< < < < 


X 
X 

A >B 
A <B 


X 
X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 


H 
L 
H 

L 


L 
H 
L 
H 


L 
L 
L 
L 


A 3 = B 3 
A 3 = B 3 
A 3 = B 3 


A 2 = B 2 
A 2 = B 2 
A 2 = B 2 


CQ CD CQ 
II II II 

< < < 


A = B 
A = B 
A = B 


H 

L 
L 


L 
H 
L 


L 
L 
H 


H 
L 
L 


L 
H 
L 


L 
L 
H 


CO CQ CD 
II II II 

<<< 


A 2 = B 2 
A 2 = B 2 
A 2 = B 2 


A^Bi 
A^Bi 
A 1 -B 1 


A = B 
A = B 
A = B 


X 

H 
L 


X 

H 
L 


H 
L 

L 


L 

L 
H 


L 
L 
H 


H 

L 
L 



H = High voltage level 
L = Low voltage level 
X = Don't care 
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(MSB)B 23 . 
A23 . 



B22- 



A22- 
821 - 
A 21 . 
B 20 ■ 
A20 - 
B 19 . 

Al9- 



B 18 ' 
Al8" 
B17- 
A 17 - 

Bl6' 



A 16 " 
B15- 
Al5- 
BU- 

Ai4" 

Bl3- 
A13- 
B12- 
A12- 

Bn. 
An- 
B10- 
A10- 

B 9 - 
A 9 - 



A 8 - 
B 7 - 
A 7 - 
B 6 - 
A 6 - 
B 6 - 
A 5 - 
B4- 



B 3 - 
A 3 - 
B 2 - 
A 2 - 
B1- 
Al- 
(LSB) B - 
A - 



B 3 

A 3 

B 2 

A 2 

Bl 

Al 

BO 

AO 
A<B 
A«B 

•a>b 



B3 
A3 
B2 
A2 
B1 
Al 
BO 
AO 

•a<b 
'a-b 
'a>b 



B 3 
A 3 
B 2 

A 2 
B1 
A1 
B 
A 

■a<b 
■a«b 
'a>b 



B3 

A3 
B2 
A 2 
Bl 
Al 
BO 
AO 

•a<b 

'A-B 



A>B 



A<B 
A-B 
A>B 



A<B 
A-B 
A>B 



A<B 
A«B 
A>B 



A<B 
A-B 
A>B 



B 3 

A 3 

B 2 

A 2 

Bl 

Al 

B 

A 

A<B 

A-B 

A>6 



A<B 
A«B 
A>B 



Figure 1. Comparison Of Two 24-Bit Words 



The parallel expansion scheme shown in 
Figure 1 demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit position 
except on the least significant device which 
must be connected as in the serial scheme. 
The expansion inputs are used by labeling 
Ia>b as an "A" input, U<b as a "B" input 
and setting Ia - b Low. The 'F85 can be used 
as a 5-bit comparator only when the outputs 
are used to drive the (Ao - A 3 ) and (Bo - B3) 
inputs of another 'F85 device. The parallel 
technique can be expanded to any number of 
bits as shown in Table 1. 



B 



Table 1 



WORD 
LENGTH 


NUMBER OF 
PACKAGES 


TYPICAL SPEEDS 
74F 


1-4 Bits 


1 


12ns 


5-25 Bits 


2-6 


22ns 


25-120 Bits 


8-31 


34ns 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


V OUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






+ 0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








**.»...._>.-...». * M i 




74F85 


UNIT 


PARAMETER 


TEST uunui i lUNd ■ 


Mln 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 

V| L - MAX, Iqh - MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L - MAX, Iol = MAX 

V 1H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, 1, - l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c - 0.0V, V| - 7.0V 






100 


MA 


Iih 


High-level input current 


V CC - MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC = MAX, V, - 0.5V 






-20 


mA 


los 


Short-circuit output current 3 


V C c = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Icch 


V C c - MAX 


V )N = GND 




36 


50 


mA 


'CCL 


A n = B n = l A -B = GND, 
'A > B " >A < B " 4 - 5V 




40 


54 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F85 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Mln 


Max 


tpi_H 
tpHL 


Propagation delay 
A or B input to 
A < B, A > B output 


Waveform 1 
3 logic levels 


6.0 
7.0 


8.5 
9.5 


11.0 
14.0 


5.5 
6.5 


13.0 
15.5 


ns 


tpLH 
tpHL 


Propagation delay 
A or B input to 
A = B output 


Waveform 1 
4 logic levels 


6.5 
7.0 


9.0 
9.5 


11.5 
14.0 


6.0 
6.5 


14.0 
14.5 


ns 


tPLH 
tpHL 


Propagation delay 
l A < b and U = b input 
to A > B output 


Waveform 1 
1 logic level 


3.0 
3.0 


5.0 
6.0 


7.5 
9.0 


2.5 
2.5 


9.0 
10.0 


ns 


tPLH 
tpHL 


Propagation delay 
Ia = b input to 
A = B output 


Waveform 1 
2 logic levels 


2.5 
3.5 


4.5 
7.5 


7.0 
10.0 


2.0 
2.5 


9.0 
12.0 


ns 


tPLH 
tpHL 


Propagation delay 
Ia > b and Ia . b input 
to A < B output 


Waveform 1 
1 logic level 


3.0 
3.0 


5.0 
6.0 


8.0 
9.0 


3.0 
2.0 


9.5 
9.5 


ns 



B 
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AC WAVEFORM 



Mphl— -^plh- 



\ 



v M 



F- 



NOTE: For all waveforms, Vm = 1 5V 

Waveform 1. Propagation Delay Input to Output 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 




POSITIVE 
PULSE 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zqut 

of pulse generators. 



Vm 



-H K-tTHL(tf) 
— tTLHdr) 



tTLH(tr)-H 
tTHLOl)— 



• AMP (V) 



90% 
VM 



VM- 






V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FUNCTION TABLE 




INPUTS 


OUTPUT 


A 


B 


Y 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L 



H = High voltage level 
L = Low voltage level 



FAST 74F86 
Gate 

Quad Two-Input Exclusive-OR Gate 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F86 


4.3ns 


16.5mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F86N 


14-Pin Plastic SO 


N74F86D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Inputs 


1.0/1.0 


20/uA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









LI 




33v cc 


LI 


V &T 


«] 


d 


_y^i 


«] 


LI 


I 


]3 


LI 


v iFT 


"io] 


LI 


-^g 1 


H 


ONDd 


I 


J} 






CD04450S 












1 


»1 








3 


2 

4 










6 


s 




9 












8 


10 




12 












11 


13 
















LS03610S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


<IN 


Input current 


-30 to +5 


mA 


VouT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


05.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


l|K 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


Vcc - MIN, 

V, L = MAX, Iqh-MAX 

V, H - MIN, 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 

V| L = MAX, l 0L =MAX 

V| H = MIN, 


±10%V C c 




0.35 


0.50 


V 


±5% V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V C c - MIN, I, - || K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC = MAX, V| - 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V, = 2.7V 






20 


ma 


In 


Low-level input current 


V C c - MAX, V| - 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


V C c - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


Icch 


V C c - MAX 


A = GND 
B = 4.5V 




15 


23 


mA 


ICCL 


V| N - 4.5V 




18 


28 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F86 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tPHL 


Propagation delay 
A or B to Y 


Other input Low 
Waveform 2 


3.0 
3.0 


4.0 
4.2 


5.5 
5.5 


3.0 
3.0 


6.5 
6.5 


ns 


tpLH 
tPHL 


Propagation delay 
A or B to Y 


Other input High 
Waveform 1 


3.5 
3.0 


5.3 
4.7 


7.0 
6.5 


3.5 
3.0 


8.0 
7.5 


ns 



AC WAVEFORMS 



V IN ~jC 



-'PHL* 



V OUT 






^PLH 



1^=— 



v M 



WF0601JS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, V M - 1 5V 



TEST CIRCUIT AND WAVEFORM 





• AMP (V) 



tTLH(»r)-H H— 



k-tTLH(tr) 




tTHL(tf)— 






— 


^■90% 




90%-i 






VM 


— t w — 


VM^ 


h 


r 10% 



AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M - 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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DESCRIPTION 

The 'F109 is a dual positive edge-trig- 
gered JK-type flip-flop featuring individu- 
al J, K, Clock, Set^and Reset inputs, and 
complementary Q outputs. 

Set (Sp) and Reset (Rp) are asynchro- 
nous active-Low inputs and operate in- 
dependently of the Clock input. 

The J and K are edge-triggered inputs 
which control the state changes of the 
flip-flops as described in the Function 
Table. Clock triggering occurs at a volt- 
age level of the clock pulse and is not 
directly related to the transition of the 
positive-going pulse. 

The J and K inputs must be stable just 
one set-up time prior to the Low-to-High 
transition of the_Clock for predictable 
operation. The JK design allows opera- 
tion as a D flip-flop by tying the J and K 
inputs together. 

Although the Clock input is level sensi- 
tive, the positive transition of the Clock 
pulse between the 0.8V and 2.0V levels 
should be equal to or less than the Clock 
to output delay time for reliable opera- 
tion. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F109 


125MHz 


12.3mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F109N 


16-Pin Plastic SO 


N74F109D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ji» ^2> K-j, K2 


Data inputs 


1.0/1.0 


20juA/0.6mA 


CP1, CP 2 


Clock Pulse inputs 
(active rising edge) 


1.0/1.0 


20/uA/0.6mA 


Rdl RD2 


Reset inputs (active-Low) 


1.0/3.0 


20jLiA/1.8mA 


Sdi, Sd2 


Set inputs (active-Low) 


1.0/3.0 


20/xA/ 1.8mA 


Q 1f Q 2 , Q1, CI2 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load (U.L.) is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



Rdi[T 
Ki[T 

cpi[T 
SoijT 

Q iLI 

Qi[7 

gnd|T 





5n 

Rdi 
J1 




R02 






Kt 




J 2 






CPi 




K 2 






S01 




CP 2 






Q1 




S D 2 






Q1 









igvcc 

ll]RD2 
14] J 2 
13]K 2 

Hcp 2 

11]Sd 2 

10] Q 2 

H 6 * 



T 



2- J, S «>1 Qi -6 14-|j 2 * D2 Q2|-10 

4-->CP 1 12 — >CP 2 

3-0*1 R D1 0,0-7 13-0 K 2 R M Q2b-9 



A. 









2 






u 




4 


>C1 


6 


3|y 


1K 




-!*> 


R 


k7 


2* 
14 


S 








2J 




12 


>C2 


10 


I3r^ 


2K 




15fcs 


R 


^9 


12^ 


S 








LS03660S 
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LOGIC DIAGRAM 



FUNCTION TABLE 




OPERATING MODE 


INPUTS 


OUTPUTS 


S D 


Rd 


CP 


j 


K 


Q 


Q 


Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (Note) 


L 
H 
L 


H 
L 
L 


X 
X 
X 


X 
X 
X 


X 
X 
X 


H 
L 
H 


L 
H 
H 


Toggle 

Load "0" (Reset) 
Load "1" (Set) 
Hold "no change" 


H 
H 
H 
H 


H 
H 
H 
H 


t 
r 
t 
t 


h 
I 

h 
I 


I 
I 

h 
h 


q 
L 
H 
q 


q 

H 
L 

q 



H - High voltage level steady state. 

L - Low voltage level steady state. 

h - High voltage level one set-up time prior to the Low-to-High Clock transition. 

I » Low voltage level one set-up time prior to the Low-to-High Clock 

transition. 
X - Don't care, 
q = Lower case letters indicate the state of the referenced output prior to the Low- 

to-High Clock transition. 
T = Low-to-High Clock transition. 
NOTE: 
Both outputs will be High if both Sq and Rq go Low simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■lN 


Input current 


-30 to +5 


mA 


V UT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


T a 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


v C c 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F109 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, 

V| L - MAX, Iqh - MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 

V| L = MAX, Iql = MAX 

V| H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, l,-l| K 




-0.73 


-1.2 


V 


Ii 


Input current at maximum input voltage 


V C c = MAX, V, = 7.0V 






100 


ma 


>IH 


High-level input 
current 


J, K, CP inputs 


V CC = MAX, V, - 2.7V 






20 


JuA 


§d. Rd inputs 






20 


M A 


IlL 


Low-level input 
current 


J, K, CP inputs 


V CC - MAX, V, = 2.7V 






-0.6 


mA 


Sq, Rd inputs 






-1.8 


mA 


bs 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


'cc 


Supply current 4 (total) 


V CC = MAX 




12.3 


17 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. With the Clock input grounded and all outputs open, Ice is measured with the Q and Q outputs High in turn. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F109 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


90 


125 




90 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n , Q n 


Waveform 1 


3.8 
4.4 


5.3 
6.2 


7.0 
8.0 


3.8 
4.4 


8.0 
9.2 


ns 


tpLH 
tpHL 


Propagation delay 
S Dn or R Dn to Q n , Q n 


Waveform 2 


3.2 
3.5 


5.2 
7.0 


7.0 
9.0 


3.2 
3.5 


8.0 
10.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F109 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t 8 (H) 
t 8 (U 


Set-up time High or Low, 
J or K to CP 


Waveform 1 


3.0 
3.0 






3.0 
3.0 




ns 


th(H) 
th(L) 


Hold time, High or Low, 
J or K to CP 


Waveform 1 


1.0 
1.0 






1.0 
1.0 




ns 


tw(H) 
tw(U 


Clock pulse width, 
High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


tw(L) 


Set or Reset pulse width, 
Low 


Waveform 2 


4.0 






4.0 




ns 


tree 


Recovery time, 

Set or Reset to clock 


Waveform 3 


2.0 






2.0 




ns 



AC WAVEFORMS 



J or K < 



V M 




^ tw<H) — j 



•+- ! PHl -• 



V 



-IpLH-* 



Son 



*— 'PLH-* 



F 



— »PHL — ■ 



F 



-^ 



jR 



\l 



~\. 



-«w«-)-*| 



\r 



y 



Waveform 1. Clock to Output Delays, Data Set-up and 
Hold Times, Clock Pulse Width 



Waveform 2. Set and Reset to Output Delays, Set and 
Reset Pulse Widths 



"o n 0R ^n 



^M jf*H 



J 



v M 



Waveform 3. Recovery Time 

NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




K-tTHL(tf) 
— tTLH(tr) 



tTLH(tr)— H 
tTHL(tf)— 



90% 
VM 



VM- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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DESCRIPTION 

The 'F112 is a dual J-K negative edge- 
triggered flip-flop featuring individual J, 
K^ Clock, Set and Reset inputs. The Set 
(Sp) and Reset (Rp) inputs, when Low, 
set or reset the outputs as shown in the 
Function Table regardless of the levels 
at the other inputs. 

A High level on the Clock (CP) input 
enables the J and K inputs and data will 
be accepted. The logic levels at the J 
and K inputs may be allowed to change 
while the CP is High and the flip-flop will 
perform according to the Function Table 
as long as minimum setup and hold 
times are observed. Output state chang- 
es are initiated by the High-to-Low tran- 
sition of CP. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F112 


100MHz 


15mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F112N 


16-Pin Plastic SO 


N74F112D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


CPo, CPi 


Clock inputs 
(Active falling edge) 


1.0/4.0 


20/uA/2.4mA 


Sdo. Sqi 


Set inputs (active-Low) 


1.0/5.0 


20/zA/3.0mA 


Rdo. r di 


Reset inputs (active-Low) 


1.0/5.0 


20/xA/3.0mA 


Jo. ^1 


J inputs 


1.0/1.0 


20MA/0.6mA 


Ko. Ki 


K inputs (active-Low) 


1.0/1.0 


20/uA/0.6mA 


Qo. Qo. Qi. Qi 


Data outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20mA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 




4 






10 
6 




J Sdo Qo 


-5 


11- 


J 1 S D1 Q, 


-9 


c ?o 




13-0 


CP 1 




K o Rdo q o 


>6 


12- 


K1 R D 1 Q 1 


3-7 


<? 






V 





Vcc =Pm 16 
GND = Pin 8 









3 


u 


U^ 


>C1 


5 


— 


1K 




15 N. 


R 


sA 


11 


S 




2J 


13 1^ 


>C2 


9 


12 


2K 




i£li> 


R 


sj 


10 1^ 


S 
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LOGIC DIAGRAM 



FUNCTION TABLE 




OPERATING MODE 


INPUTS 


OUTPUTS 


S D 


Rd 


CP 


J 


K 


Q 


Q 


Asynchronous set 

Asynchronous reset (clear) 

Undetermined* 

Toggle 

Load "0" (reset) 

Load "1" (set) 

Hold "no change" 

Hold "no change" 


L 
H 
L 
H 
H 
H 
H 
H 


H 
L 
L 
H 
H 
H 
H 
H 


X 
X 
X 

I 
1 
I 
i 

H 


X 
X 
X 

h 
1 

h 
1 
X 


X 
X 
X 
h 

h 

1 
1 
X 


H 
L 
H* 

q 

L 
H 

q 

Q 


L 
H 
H* 

q 

H 
L 

q 

Q 



H - High voltage level steady state. 

h = High voltage level one setup time prior to the High-to-Low Clock transition. 

L = Low voltage level steady state. 

I - Low voltage level one setup time prior to the High-to-Low Clock transition. 

q - Lower case letters indicate the state of the referenced output one setup time 

prior to the High-to-Low Clock transition. 
X - Don't care. 
4 = High-to-Low Clock transition. 

Undetermined* - Both outputs will be High while both S"d and Rp are Low, 
but the output states are unpredictable if §d and Rq go 
High simultaneously. 
Asynchronous inputs: Low input to 5p sets Q to High level 
Low input to Rq sets Q to Low level 
Reset and Set are independent of clock 
Simultaneous Low on both S"d and Rq makes both Q 
and 5 High. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5.0 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1.0 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature range 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










74F112 


UNIT 


PARAMETER 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

V| L = MAX, Iqh = MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L = MAX, l L = MAX 

V IH = MIN, 


±10%V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, l, = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V| = 7.0V 






100 


ma 






100 


ma 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V, = 2.7V 






20 


ma 






20 


ma 






20 


ma 


Iil 


Low-level input current 


Jn> Kn 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


CP 






-2.4 


mA 


Spn. RDn 






-3.0 


mA 


'os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current 4 (total) 


V CC = MAX 




15 


21 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C 

3. Not more than one output should be shorted at a time For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests In any sequence of parameter tests, los tests should be performed last. 

4. With the Clock input grounded and all outputs open, Ice is measured with the Q and Q outputs High in turn. 

AC ELECTRICAL CHARACTERISTICS 



a 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F112 


UNIT 


T A =+25°C 

v cc = +5.ov 

C L = 50pF 
R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


f MAX 


Maximum Clock frequency 


Waveform 1 


85 


100 




80 




MHz 


tpLH 
tpHL 


Propagation delay 

CP n to Q n , Q n 


Waveform 1 


2.0 
2.0 


5.0 
5.0 


6.5 
6.5 


2.0 
2.0 


7.5 
7.5 


ns 


tpLH 
tpHL 


Propagation delay 
S D n or R Dn to Q n , Q n 


Waveform 2, 3 


2.0 
2.0 


4.5 
4.5 


6.5 
6.5 


2.0 
2.0 


7.5 
7.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F112 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

r l = soon 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
J n or K n to CP n 


Waveform 1 


4.0 
3.5 






5.0 
4.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
J n or K n to CP n 


Waveform 1 
















ns 


t w (H) 
tw(L) 


SP n pulse width 


Waveform 1 


4.5 
4.5 






5.0 
5.0 




ns 


tw(L) 


§Dn or Ron pulse width Low 


Waveform 2, 3 


4.5 






5.0 




ns 


^rec 


Recovery time 
Sdr or R Dn to CP 


Waveform 2, 3 


4.0 






5.0 




ns 



AC WAVEFORMS 




fi V_A 



-tw<H>- 



-t^L)—*. 



F 



V 



k-W") 



K 



Waveform 1. Propagation Delay for Data to Output, 
Data Setup Time and Hold Times, and Clock Widths 

NOTE: V M = 1.5V. 
The shaded areas indicated when the input is permitted to change for predictable output performance. 
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AC WAVEFORMS 




















J, K, Jn, Kn / 




J, K, Jn, Kn \ 


*<—\ 


^_t w (L) ^ 




R D ^ 


^ t w (L) ^ 




^ 


\ 














CPo 
Q n 




*rec 


t" 


CP n 






*PLH 


I*""* 




tpHL 


-<— -*■ 




^ 


Q n 


*PLH 


^ 


_v 




*PHL 






> 


/ 


5. / v » 


^ 


WF21420S 

Waveform 2. Propagation Delay for Set to Output, Set 
Pulse Width, and Recovery Time for Set to Clock 

NOTE: V M 


WF21430S 

Waveform 3. Propagation Delay for Reset to Output, Re- 
set Pulse Width, and Recovery Time for Reset to Clock 

= 1 5V 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 



— tTHL(tf) 
tTLH(tr) 



»TLH(tr) — 
tTHL(tf)— 



90% 
VM 



90%- 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zqut 

of pulse generators. 





Input 


V M = 1 5V 

Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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DESCRIPTION 

The 'F113 is a dual J-K negative edge- 
triggered flip-flop featuring individual J, 
K, Set and Clock inputs. The asynchro- 
nous Set (§p) input, when Low, forces 
the outputs to the steady state levels as 
shown in the Function Table regardless 
of the levels at the other inputs. 

A High level on the Clock (CP) input 
enables the J and K inputs and data will 
be accepted. The logic levels at the J 
and K inputs may be allowed to change 
while the CP is High and the flip-flop will 
perform according to the Function Table 
as long as minimum setup and hold 
times are observed. Output state chang- 
es are intitiated by the High-to-Low tran- 
sition of CP. 



FAST 74F113 

Flip-Flop 



Dual J-K Negative Edge-Triggered Flip-Flop Without Reset 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F113 


100MHz 


15mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V± 10%; T A = 0°C to + 70°C 


14-Pin Plastic DIP 


N74F113N 


14-Pin Plastic SO 


N74F113D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Jo. Ji 


J inputs 


1.0/1.0 


20jxA/0.6mA 


Ko, Ki 


K Inputs 


1.0/1.0 


20juA/0.6mA 


SP 0> CPi 


Clock inputs 
(active falling edge) 


1.0/4.0 


20juA/2.4mA 


Sqo. S D i 


Direct set inputs 
(active-Low) 


1.0/5.0 


20MA/3.0mA 


Qo. Qo. 
Qi. Qi 


Data Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1) FAST Unit Load is defined as: 20/t*A in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



^ocr 




EI v cc 


Kod 




!JCPl 


J oE 




U K 1 


^E 




H3 j i 


Q oH 




m^Di 


QoE 




I]Qi 


GNO[7 




IJ 5 i 




TOP VIEW 




CD14540S 





4 

4 




10 
i 




Soo 




S D 1 


3 — 


Jo Qo 


— 5 11 — 


Ji Qi 


1—0 


>CP 


13-0 


>CP, 


2 


Ko Qo 


0—6 12 — 


K, Q, 



V cc = Pm 14 
GND - Pin 7 



LOGIC SYMBOL (IEEE/IEC) 


3 


1J 




Lfc> 


>C1 


5_ 


2 


1K 


\» 6 


11 


1S 


9 


2J 


13 N. 


C2 




12 


2K 


n^8 


10 1^ 


2S 








LS03720S 
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LOGIC DIAGRAM 



FUNCTION TABLE 




OPERATING MODE 


INPUTS 


OUTPUTS 


S D 


CP 


J 


K 


Q 


Q 


Asynchronous Set 

Toggle 

Load "0" (Reset) 

Load "1" (Set) 

Hold "no change" 


L 
H 
H 
H 
H 


X 

1 
1 
i 

i 


X 

h 
1 

h 
1 


X 

h 
h 

1 
1 


H 

q 

L 
H 
q 


L 

q 

H 
L 
q 



H = High voltage level steady state. 

h = High voltage level one setup time prior to the High-to-Low Clock transition. 

L = Low voltage level steady state. 

I = Low voltage level one setup time prior to the High-to-Low Clock transition. 

q = Lower case letters indicate the state of the referenced output one setup time 

prior to the High-to-Low Clock transition. 
X = Don't care. 

4 = High-to-Low Clock transition. 
Asynchronous input: 

Low input to 3d sets Q to High level 

Set is independent of clock 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 



PARAMETER 



RATING 



UNIT 



Vcc 



Supply voltage 



-0.5 to +7.0 



Vin 



Input voltage 



-0.5 to +7.0 



•in 



Input current 



-30 to +5 



mA 



Vqut 



Voltage applied to output in High output state 



-0.5 to +V C c 



•out 



Current applied to output in Low output state 



40 



mA 



a 



T A 



Operating free-air temperature range 



to +70 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






+ 0.8 


V 


"IK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V C c = MIN, 

Vil = MAX, l 0H = MAX 

V| H =MIN 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, 

Vil = MAX, l L = MAX 

V| H =MIN 


±10% Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, l| = l IK 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V C c - MAX, V| = 7.0V 






100 


A*A 






100 


HA 






100 


MA 


llH 


High-level input current 


V CC = MAX, V| - 2.7V 






20 


ma 






20 


PA 






20 


/iA 


IlL 


Low-level input current 


J, K 


V C c - MAX, V| - 0.5V 






-0.6 


mA 


CPn 






-2.4 


mA 


Sdh 






-3.0 


mA 


bs 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


■cc 


Supply current 4 (total) 


V CC - MAX 




15 


21 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. With the Clock input grounded and all outputs open, Ice is measured with the Q and § outputs High in turn. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


110 


125 




100 




MHz 


tpLH 
tpHL 


Propagation delay 
CP n to On, Q n 


Waveform 1 


2.0 
2.0 


4.0 
4.0 


6.0 
6.0 


2.0 
2.0 


7.0 
7.0 


ns 


tpLH 
tpHL 


Propagation delay 
S Dn to Q n , Q n 


Waveform 2 


2.0 
2.0 


4.5 
4.5 


6.5 
6.5 


2.0 
2.0 


7.5 
7.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(U 


Setup time, High or Low 
J n or K n to CP n 


Waveform 1 


4.0 
3.0 






5.0 
4.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
J n or K n to CP n 


Waveform 1 
















ns 


tw(H) 
tw(U 


CP n pulse width 


Waveform 1 


4.5 
4.5 






5.0 
5.0 




ns 


tw(L) 


SD n pulse width 


Waveform 2 


4.5 






5.0 




ns 


Vec 


SD n to CP n 


Waveform 2 


4.5 






5.0 




ns 



AC WAVEFORMS 




"~^V * — %(L)— - / v 

V f\* *w (H) - \ 



—-IpHL — 



Vm 



—••PLH- 



*h(H) = 



■•-tpLH— •- 



*-t PHL _ 



F 



F 



^\ 



Waveform 1. Clock to Output Delays, Data Setup and 
Hold Times, Clock Pulse Width 



S D ^rV« 7^M 



-t w (L)- 



\ 



r 



f. 



\ 



\i. 



f 



Waveform 2. Propagation Delay for Set to Output, Set 
Pulse Width, and Recovery Time for Set to Clock 



NOTE: For all waveforms, Vm = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



-tw- 



V M 




-H h-tTHL(tf) 
*~tTLH0r) 




POSITIVE 
PULSE 



tTLHOrM 
tTHL(tf) 



• AMP (V) 



90% 
VM 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

Ri_ - Load resistor; see AC CHARACTERISTICS for value. 

Cl - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T « Termination resistance should be equal to Zout 

of pulse generators. 



V M - 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST Products 



DESCRIPTION 

The 'F114 is a Dual JK Negative Edge- 
Triggered Flip-Flop featuring individual J, 
K, and Set inputs and common Clock 
and Reset inputs. The Set (So) and 
Reset (Rp) inputs, when Low, set or 
reset the outputs as shown in the Func- 
tion Table, regardless of the levels at the 
other inputs. 

A High level on the Clock (CP) input 
enables the J and K inputs and data will 
be accepted. The logic levels at the J 
and K inputs may be allowed to change 
while the CP is High and the flip-flop will 
perform according to the Function Table 
as long as minimum setup and hold 
times are observed. Output state chang- 
es are initiated by the High-to-Low tran- 
sition of CP. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F114 


100 


15mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V+ 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F114N 


14-Pin Plastic SO 


N74F114D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Jo. J-i. 


J inputs 


1.0/1 


20juA/0 6mA 


Ko, K-| 


K inputs 


1.0/1 


20juA/0.6mA 


CP 


Clock pulse input 
(active falling edge) 


1.0/8 


20|uA/4.8mA 


Rd 


Direct clear input (active-Low) 


1.0/10 


20juA/6.0mA 


Sdo> Sqi 


Direct set inputs (active-Low) 


1 0/5 


20|uA/3.0mA 


Qo, Qo. Qi, Qi 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1 One (1 0) FAST Unit Load is defined as 20//A in the High state and 6mA in the Low state 



a 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



S d[T 




H]V C c 


K [Z 




13] CP 


Jo [I 




n^ 


SooLl 




IQJi 


Qod 




iojs D1 


QoLl 




T|Qi 


GND [T 




13 Qi 




TOP VIEW 




CD14720S 











10 

1 










4 

A 












Sdo 








S D 1 






3 — 




Jo 


Qo 


5 


11 — 


Ji 


°1 


9 


13— J 




>CP 








>CP 






2 


K 

R D0 


Qo 


0—6 12 — 


«<1 

R D1 


Qi 


O— 8 




f 






t 










LS11460S 


V cc = Pm 14 
GND = Pin 7 
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LOGIC DIAGRAM 



FUNCTION TABLE 









— 


^3f 


th 


— J 


V— F 


R_ )^ 


K — 


Ha>J L -<3T= i 


cp it 

TO OTHER 
FLIP-FLOP 

LD01850S 



OPERATING MODE 


INPUTS 


OUTPUTS 


S D 


Rd 


CP 


J 


K 


Q 


Q 


Asynchronous Set 

Asynchronous Reset (Clear) 

Undetermined 

Toggle 

Load "0" (Reset) 

Load "1" (Set) 

Hold "no change" 


L 
H 
L 
H 
H 
H 
H 


H 
L 
L 
H 
H 
H 
H 


X 
X 
X 

i 
1 
I 
I 


X 
X 
X 

h 

1 
h 

1 


X 
X 
X 

h 
h 
1 

1 


H 
L 
H 

q 

L 
H 

q 


L 
H 
H 

q 

H 
L 
q 



H = High voltage level steady state. 

h = High voltage level one setup time prior to the High-to-Low Clock transition. 

L = Low voltage level steady state. 

I = Low voltage level one setup time prior to the High-to-Low Clock transition. 

q = Lower case letters indicate the state of the referenced output one setup time 
prior to the High-to-Low Clock transition. 

X = Don't care. 

Asynchronous inputs: 
Low input to §d s@ts Q to High level 
Low input to Cd sets Q to Low level 
Clear and Set are independent of clock 
Simultaneous Low on Cd and §d makes both Q and Q High 

Undetermined* : Both outputs will be High while both 5 D and R D are Low, but the 
output states are unpredictable if 5 D and Rp go High 
simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










LIMITS 


UNIT 


PARAMETER 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 

V| L = MAX, Ioh = MAX 

V| H = MIN, 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, 

V lL = MAX, Iol = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc = MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC = MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


J, K 


Vcc = MAX, V, = 0.5V 






-0.6 


mA 


CP 






-4.8 


mA 


Sd 






-3.0 


mA 


Rd 






-6.0 


mA 


•os 


Short-circuit output current 3 


V C c = MAX 


-60 




-150 


mA 


•cc 


Supply current 4 (total) 


Vcc = MAX 




15 


21 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3 Not more than one output should be shorted at a time For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tes ts should be performed last 

4. With the Clock input grounded and all outputs open, Ice is measured with the Q and Q outputs High in turn 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


f|VIAX 


Maximum clock frequency 


Waveform 1 


110 


125 




90 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n , Q n 


Waveform 1 


3.0 
3.0 


5.0 
5.5 


6.5 
7.5 


30 
3.0 


7.5 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
SD n or RD n to Q n , Q n 


Waveform 2 


3.0 
3.0 


4.5 
4.5 


6.5 
6.5 


3.0 
3.0 


7.5 
7.5 


ns 



B 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (D 


Setup time, High or Low 
J n or K n to CP n 


Waveform 1 


4.0 
3.5 






5.0 
4.0 




ns 


t h (H) 
t h (L) 


Hold time, High or Low 
J n or K n to CP n 


Waveform 1 
















ns 


tw(H) 
t w (L) 


CP n pulse width 


Waveform 1 


4.5 
4.5 






5.0 
5.0 




ns 


t w (L) 


SD n or RD pulse width 


Waveform 2 


4.5 






5.0 




ns 


tree 


Recovery time 
Spn or R D to CP 


Waveform 2, 3 


4.5 






5.0 




ns 



AC WAVEFORMS 



v M 



J— F» 



— «s(L) — 



— —V - »W(L) - / \ 

> fh> »w(H) - \ 



-«h(L)-0 



•—tpHL — 



^r v M 



-tpLH— *• 



r 



«h<H) = 



•^-^LH-* 



•^ f PHL— •- 



JfZ 



? ^r 



>L_ 



-tw(L)_ 



/, 



\ 



fc. 



; c 



\ 



Waveform 1. Clock to Output Delays, Data Setup and 
Hold Times, Clock Pulse Width 



Waveform 2. Propagation Delay for Set to Output, Set 
Pulse Width, and Recovery time for Set to Clock 



v 



_t w (L) ► 



A 



\s. 



V 



y 



F 



\ 



Waveform 3. Propagation Delay for Reset to Output, Reset Pulse Width, and Recovery Time for Reset to Clock 

NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



• AMP (V) 



—H r— <THL(tf) 



tTLH(tr)-H K- 




POSITIVE 
PULSE 



«— tTLHOr) 




tTHL(tl)— 






















^90% 




90%-^ 








VM 




VM^ 










— t w — 






rio% 


-ov 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• High- impedance NPN base inputs 

for reduced loading (20juA in 

High and Low states) 

FUNCTION TABLE F125 



INPUTS 


OUTPUT 


C 


A 


Y 


L 
L 
H 


L 
H 
X 


L 
H 
(Z) 


FUNCTION TABLE 'F126 


INPUTS 


OUTPUT 


C 


A 


Y 


H 
H 
L 


L 
H 
X 


L 
H 

Z 



H = High voltage level 
L = Low voltage level 
X = Don't care 



Quad Buffers (3-State) 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F125 


5.0ns 


23mA 


74F126 


5.0ns 


26mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V±10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F125N, N74F126N 


14-Pin Plastic SO 


N74F125D, N74F126D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


1A-4A 


Data inputs 


1.0/0.033 


20juA/20/uA 


TC-4C 


3-State output enable input 
(active-Low) 'F125 


1.0/0.033 


20juA/20juA 


1C-4C 


3-State output enable input 
(active-High) 'F126 


1.0/0.033 


20/uA/20juA 


1Y-4Y 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 




LOGIC SYMBOL (IEEE/IEC) 




T125 




_2 

5 

-it* 
_9 

10^ 

12 

i3r^ 


EN 


3. 

6. 

8_ 

11 


V 


V 


V 




LS 


03240S 
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Buffer 



FAST 74F125, 74F126 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 




■F126 


2 


> 1 T7 


3 




V 




5 


EN 










6_ 


4 


V 


9 








10 
12 


V 


3. 




13 


V 


11^ 












S03650S 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


this table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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Buffer 



FAST 74H25, 74F126 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F125, 74F126 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 
Vil = MAX, 
V| H = MIN 


I h = -3mA 


±10% V cc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


l H = -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


V C c = MIN, 
V| L = MAX, 
V| H = MIN 


Iql = 48mA 


±10% V cc 




0.35 


0.50 


V 


Iql = 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = 0.0V, V| = 7.0V 






100 


ma 


>IH 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


Vcc = MAX, V, = 0.5V 






-20 


ma 


'OZH 


Off-state output current, 
High-level voltage applied 


Vcc = MAX, V = 2.7V 






50 


ma 


'OZL 


Off-state output current, 
Low-level voltage applied 


V C c = MAX, V = 0.5V 






-50 


ma 


'os 


Short-circuit output current 3 


Vcc = MAX 


-100 




-225 


mA 


Ice 


Supply current (total) 


'F125 


'CCH 


Vcc - MAX 


nC = GND, nA = 4.5V 




17 


24 


mA 


'CCL 


nC = nA = GND 




28 


40 


mA 


leez 


nC = nA = 4.5V 




25 


35 


mA 


'F126 


ICCH 


nC = nA = 4.5V 




20 


30 


mA 


'CCL 


nC = 4.5V, nA = GND 




32 


48 


mA 


•ccz 


nC = GND, nA = 4.5V 




26 


39 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C 

3. Not more than one output should be shorted at a time. For testing Iqs- the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F125, 74F126 


UNIT 


PARAMETER 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
nA to nY 


'F125 


Waveform 1 


2.0 
3.0 


4.0 
5.5 


6.0 
7.5 


2.0 
3.0 


6.5 
8.0 


ns 


tpZH 
tpZL 


Output enable time 
to High and Low level 


Waveform 2 
Waveform 3 


3.5 
4.0 


5.5 
6.0 


7.5 
8.0 


3.5 
4.0 


8.5 
9.0 


ns 


tpHZ 
tpLZ 


Output disable time 
from High and Low level 


Waveform 2 
Waveform 3 


1.5 
1.5 


3.5 
3.5 


5.0 
5.5 


1.5 
1.5 


6.0 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
nA to nY 


'F126 


Waveform 1 


2.0 
3.0 


4.0 
5.5 


6.5 
8.0 


2.0 
3.0 


7.0 
8.5 


ns 


tpZH 
tpZL 


Output enable time 
to High and Low level 


Waveform 2 
Waveform 3 


4.0 
4.0 


6.0 
6.0 


7.5 
8.0 


3.5 
3.5 


8.5 
8.5 


ns 


tpHZ 
tpLZ 


Output disable time 
from High and Low level 


Waveform 2 
Waveform 3 


2.0 
3.0 


4.5 
5.5 


6.5 
7.5 


2.0 
3.0 


7.5 
8.0 


ns 
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Buffer 



FAST 74F125, 74F126 



AC WAVEFORMS 



j^r 



te. 



-^*PLH 



— | h-«PHL— >| 

_7KVM ^M_ 



Waveform 1. Propagation Delay 
For Input To Output 



nC 
nC 



\ 



nC 
nC 



|— tpZH — 



f 




V OH ~0.3V 



Waveform 2. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 



-V OL + 0.3V 



Waveform 3. 3-State Output Enable Time to Low 
Level and Output Disable Time From Low Level 

NOTE: For all waveforms, V M - 1 5V. 



TEST CIRCUIT AND WAVEFORM 




Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



VM- 




h-tTHL(tf) 
--tTLH(tr) 



tTLHOr)— 
tTHL(tf) 



90% 
VM 



V M -1.5V 

Input Pulse Definition 



• AMP (V) 




AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FAST 74F132 

Schmitt Trigger 

Quad 2-lnput NAND Schmitt Trigger 
Product Specification 



FAST Products 



DESCRIPTION 

The 'F132 contains four 2-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharp- 
ly defined, jitter-free output signals. In 
addition, they have greater noise margin 
than conventional NAND gates. 

Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 
speed-up slow input transitions, and pro- 
vide different input threshold voltages 
for positive and negative-going transi- 
tions. This hysteresis between the posi- 
tive-going and negative-going input 
threshold (typically 800mV) is deter- 
mined by resistor ratios and is essential- 
ly insensitive to temperature and supply 
voltage variations. As long as three in- 
puts remain at a more positive voltage 
than Vy + max. the gate will respond in 
the transitions of the other input as 
shown in Waveform 1. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F132 


6.3ns 


13mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F132N 


14-Pin Plastic SO 


N74F132D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Inputs 


1.0/1.0 


20/uA/0.6mA 


Y 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










_1 


&JT 




_1 

4 




s^ 3 








N. § 


_J 








-JO 
. 12 




^J 




-12 




■Q1 






LS03770S 



February 2, 1987 



6-96 



853-0342 87420 



Signetics FAST Products 



Product Specification 



Schmitt Trigger 



FAST 74F132 



FUNCTION TABLE 



INPUTS 


OUTPUT 


A 


B 


Y 


L 
L 
H 
H 


L 
H 

L 
H 


H 
H 
H 
L 



H = High voltage level 
L » Low voltage level 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V,N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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Schmitt Trigger 



FAST 74F132 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F132 


UNIT 


Min 


Typ 2 


Max 


v T+ 


Positive-going threshold 


V CC - 5.0V 


1.5 


1.7 


2.0 


V 


V T - 


Negative-going threshold 


V CC - 5.0V 


0.7 


0.9 


1.1 


V 


AV t 


Hysteresis (V T+ - Vj_) 


Vcc = 5.0V 


0.4 


0.8 




V 


V H 


High-level output voltage 


V CC = MIN ( V, = V T _ M |N, 
Ioh - MAX 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, V, = V T + M AX, 
Iol - MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc = MIN, l,-l, K 




-0.73 


-1.2 


V 


It+ 


Input current at positive-going threshold 


Vcc = 5.0V, V, = V T+ 




0.0 




ma 


It- 


Input current at negative-going threshold 


V CC = 5.0V, V, = V T - 




-350 




MA 


li 


Input current at maximum input voltage 


V C c = MAX, V| = 7.0V 






100 


iuA 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


MA 


"IL 


Low-level input current 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


ICCH 


Vcc = MAX 


V| N = GND 




8.5 


12 


mA 


'CCL 


V| N = 4.5V 




13.0 


19.5 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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Schmitt Trigger 



FAST 74F132 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F132 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpi-iL 


Propagation delay 
A, B to Y 


Waveform 1 


4.0 
5.5 


5.5 
7.0 


7.0 
8.5 


3.5 
5 


8.5 
9.0 


ns 



AC WAVEFORM 



-/-*** \y 



HtpHL* 



\ 



-IpLH* 



V M 



F 



NOTE: For all waveforms, V M = 1.5V 

Waveform 1. For Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



■ AMP (V) 



\-10% 



h— tTHL(tf) 



tTLH(tr)-H h- 




— tTLH(tr) 




tTHL(tf)-— 






— 


^■90% 




90%-i 






VM 


— tw— 


VM^ 


h 


r 10% 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance, 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 





V M = 1 5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



D 
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FAST 74F133 
13-lnput NAND Gate 



Product Specification 



PIN CONFIGURATION 



TYPE 


TYPICAL PROPAGATION DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F133 


4ns 


2mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


74F133N 


16-Pin Plastic SOL 


74F133D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 14 


Data inputs 


1.0/1.0 


20juA/0.6mA 


Q 


Data output 


50/33.3 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



D oE 




lU v cc 


Did 




H D 12 


D 2 U 




Hi " 


d 3 E 




UD10 


D4U 




3H D 9 


D 5 U 




H3 D 8 


DeLI 




m°7 


gndQT 




TJq 




TOP VIEW 




CD14550S 









1 

2 

3 

4 
5 

6 

7 

10 

11 

12 

13 

14^ 

15 




9 


V cc -Pin 16 
GND - Pin 8 




LS11190S 









1 

2 
3 

4 
5 

6 

7 

V0 

11 

12^ 

13^ 

U 

15^ 


& 


v 9 
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13-lnput NAND Gate 



FAST 74F133 



LOGIC DIAGRAM 



D D, D 2 D 3 D 4 D 5 D 6 D, D 8 D 9 D 10 D„ D 12 



|l |2 |3 |4 |5 |6 |7 |10 |11 |12 1 13 |14 



Vex; - Pm 16 
GND - Pin 8 



FUNCTION TABLE 



OUTPUT 


INPUTS 


Q 


Do 


Di 


D 2 


D 3 


D 4 


D 5 


D 6 


D 7 


D 8 


D 9 


D10 


D11 


D12 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


Any one input = L 



NOTES: 

H = High voltage level 
L = Low voltage level 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 



PARAMETER 



RATING 



UNIT 



D 



Vcc 



Supply voltage 



-0.5 to +7.0 



V| N 



Input voltage 



-0.5 to +7.0 



■in 



Input current 



-30 to +5 



mA 



Vout 



Voltage applied to output in High output state 



-0.5 to +V C c 



'out 



Current applied to output in Low output state 



40 



mA 



T A 



Operating free-air temperature range 



to +70 



°C 



Tstg 



Storage temperature 



-65 to +150 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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13-lnput NAND Gate 



FAST 74F133 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








— _._..._.— . A * M i 




LIMITS 


UNIT 


PARAMETER 


TESi uurauiiiuws' 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, 
Vil = MAX, 
V| H = MIN 


l 0H = MAX 


±10% V CC 


2.5 






V 


±5% Vcc 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 
Vil =MAX, 
V| H =MIN 


Iql - MAX 


±10% V CC 




0.35 


0.50 


V 


±5% V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, ||-I| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V| = 7.0V 






100 


MA 


Iih 


High-level input current 


Vcc - MAX, V| - 2.7V 






20 


MA 


Iil 


Low-level input current 


Vcc - MAX, V| - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


Icch 






1.0 


2.0 


mA 


>CCL 


VCC ~ MAA 








2.5 


4.0 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc ■ 5V, Ta ■ 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs should be performed last. 



February 2, 1987 



6-102 



Signetics FAST Products 



Product Specification 



13-lnput NAND Gate 



FAST 74F133 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F133 


UNIT 


T A = +25°C 

V CC = 5.0V 

C L = 50pF, R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF, 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
D n to Q 


Waveform 1 


2.0 
2.5 


4.0 
4.5 


7.0 
7.5 


1.5 
2.0 


7.5 
8.0 


ns 



AC WAVEFORMS 



D " 1\" N^ 

♦tPHL* MPLH- 

WF07542S 

Waveform 1. Propagation Delay for Data to Output 

NOTE: V M -1.5V. 



TEST CIRCUIT AND WAVEFORMS 



v C c 



PULSE 
GENERATOR 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



• AMP (V) 



V M 



h-tTHL<tf) 



tTLH(tr)-H h- 




— tTLHOr) 




tTHL(tf)— 






— 


^•90% 




90%-i 






VM 


— tw— 


VM^ 




r 10% 



AMP (V) 



Test Circuit for Totem-Pole Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zqut 

of pulse generators. 



B 
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FAST 74F138 

Decoder/Demultiplexer 

1-Of-8 Decoder/Demultiplexer 
Product Specification 



FAST Products 



FEATURES 

• Demultiplexing capability 

• Multiple input enable for easy 
expansion 

• Ideal for memory chip select 
decoding 

• High-speed replacement for Intel 
3205 

DESCRIPTION 

The 'F138 decoder accepts three binary 
weighted inputs (Ao, Ai, A 2 ) and when 
enabled, provides eight mutually exclu- 
sive, active-Low outputs (Q0-Q7). The 
device features three Enable inputs; two 
active-Low (E1, E2) and one active-High 
(E3). Every output will be High unless E-j 
and E 2 are Low and E 3 is High. This 
multiple enable function allows easy par- 
allel expansion of the device to a 1-of-32 
(5 lines to 32 lines) decoder with just 
four 'F138*s and one inverter. 

The device can be used as an eight 
output demultiplexer by using one of the 
active-Low Enable inputs as the Data 
input and the remaining Enable inputs as 
strobes. Enable inputs not used must be 
permanently tied to their appropriate 
active-High or active-Low state. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F138 


5.8ns 


13mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F138N 


16-Pin Plastic SO 


N74F138D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ao-A 2 


Address inputs 


1.0/1.0 


20MA/0.6mA 


Ei-E 2 


Enable inputs (active-Low) 


1.0/1.0 


20juA/0.6mA 


E 3 


Enable input (active-High) 


1.0/1.0 


20juA/0.6mA 


Q0-Q7 


Outputs (active-Low) 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









AoE 




]1]v cc 


Aid 




33% 


A2L1 




33 5, 


itE 




75] Q 2 


E2LI 




]2jQ 3 


E 3 |I 




n]Q 4 


Q7C1 




33% 


gndJT 




T]Q 6 






CD04611S 



4 5 6 

Ul 


Aq A-j A2 E 
Q Q 1 Q 2 Qg Q 4 Q 5 Q 6 Q 7 


nun n 

15 14 13 12 11 10 9 7 

LS03793S 















DX 




2 

J 


•u 


? 


^ 15 
^ 14 


2 I 


2 


^ 13 


4 rs 




3 
4 


V 12 
S^ 11 


& 


sr^ 


5 


Sy 10 


6 




6 


S, 9 






7 


^ 7 










LS03800S 
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FUNCTION TABLE 



INPUTS 


OUTPUTS 


El 


E 2 


E 3 


A 


Ai 


A 2 


C5 


£h 


q; 


q; 


CU 


Q^ 


Qe 


Q^ 


H 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X 


X 


L 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



NOTES: 

H = High voltage level 
L ■ Low voltage level 
X - Don't care 

LOGIC DIAGRAM 




B 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


>IK 


Input clamp current 






-18 


mA 


•OH 


High-level output current 






-1 


mA 


"OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELEC 


TRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 

V| L - MAX, Iqh = MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 

Vil - MAX, l L = MAX 

V| H = MIN, 


±10% V CC 




0.35 


0.50 


V 


±5%Vcc 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc = MIN, l| = l|K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V, = 7.0V 






100 


ma 


ilH 


High-level input current 


Vcc - MAX, V, = 2.7V 






20 


ma 


In 


Low-level input current 


Vcc - MAX, V| - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V C c - MAX, V - 0.0V 


-60 




-150 


mA 


Ice 


Supply current 4 (total) 


V CC - MAX 




13 


20 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last 

4. To measure Ice. outputs must be open, V iN on all inputs - 4.5V. 
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APPLICATION 



TT 



XT 



v f T 



A A t A 2 E 

74F138 

Qp Qj Q 2 Q3 Q4 Qs Q 6 Q 7 



TYYYTTTT 




Q Qj Q 2 Q3 Q 4 Q$ Qe Q7 

TTTTTTTT 



C 



Ao Ai A 2 E 

74F138 

Qp Qi Q2 Q3 Q4 Qs Q 6 Q 7 



TTTTTTTT 



F04 



* c 



Ao Ai A 2 E 

74F138 
Qp Qj Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 



TTTTTTTT 



Q31 

AF02064S 



Expansion to 1-of-32 Decoding 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F138 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
Address to output A n to Q n 


Waveforms 1 and 2 


3.5 
4.0 


5.6 
6.1 


7.0 
8.0 


3.5 
4.0 


8.0 
9.0 


ns 


tpLH 
tpHL 


Propagation delay 
Ei or E 2 to Q n 


Waveform 2 


3.5 
3.0 


6.4 
5.3 


7.0 
7.0 


3.5 
3.0 


8.0 
7.5 


ns 


tpLH 
tpHL 


Propagation delay 
E 3 to Q n 


Waveform 1 


4.0 
3.5 


8.2 
5.6 


8.0 
7.5 


4.0 
3.5 


9.0 
8.5 


ns 



D 
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AC WAVEFORMS 



IL* *** 



r*tpHL* 



^PLH* 



An, E 2f E 3 ^Vm jh 

Hphl- » H 

Qn Vm 



■'PLH- 



F 



Waveform 1. For Inverting Outputs 



NOTE: For all waveforms, V M = 1.5V. 



Waveform 2. For Non-Inverting Outputs 



TEST CIRCUIT AND WAVEFORM 




PULSE 
GENERATOR 



Vin VouT 

( ) f D.U.T. (5) t j 

MY hi 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 




— tTHL(tf) 
—tTLH(tr) 



90% 
VM 



-tw- 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R-r = Termination resistance should be equal to Zout 

of pulse generators. 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Demultiplexing capability 

• Two independent 1-of-4 decoders 

• Multifunction capability 

DESCRIPTION 

The 'F139 is a high-speed, dual 1-of-4 
decoder/demultiplexer. This device has 
two independent decoders, each ac- 
cepting two binary weighted inputs (A , 
Ai) and providing four mutually exclusive 
active-Low outputs (Qon-Cbn)- Each 
decoder has an active-Low Enable (E). 
When E is High, every output is forced 
High. The Enable can be used as the 
Data input for a 1-of-4 demultiplexer 
application. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F139 


5.3ns 


13mA 



ORDERING INFORMATION 



FUNCTION TABLE 








INPUTS 


OUTPUTS 


I 


Ao 


Ai 


Qo 


Qi 


Q 2 


Q 3 


H 


X 


X 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 



H = High voltage level 
L = Low voltage level 
X = Don't care 

PIN CONFIGURATION 









*.LI 




]U V CC 


AO.LI 




13 Eb 


Al.U 




H]Aob 


Q o. LI 




UMlb 


Q i.E 




iHQob 


Q 2.LI 




iUQib 


Q3.LT 




™]Q2b 


GND [T 




Z]Q3b 






CD04621S 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F139N 


16-Pin Plastic SO 


N74F139D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ana» A n b 


Address Inputs 


1.0/1.0 


20/uA/0.6mA 


E a ,E b 


Enable Inputs 


1.0/1.0 


20/iA/0.6mA 


Qoa"Q3a. Qrjb-Q3b 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



B 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





1 2 3 

A I I 




15 14 13 

A I I 






E a *0a A 1a 

DECODER a 
Qoa 6 1aQ2a°3a 




E b Ao b A 1b 
DECODER b 
5 0bQlbQ2b 6 3b 






? ? 9 ? 

4 5 6 7 

LS03814S 

V cc - Pm 16 
GND = Pin 8 




V V ? ? 
12 11 10 9 

LS03824S 





2 






«\ ox 






0) 




3 


iH 


N. < 




1 


■^ 5 


1_J^ 


2 


■^ 6 


14 


3 


s^ 7 










13 




^12 

s. .11 


15|^ 




^ 10 
s^ 9 




LS03830S 
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LOGIC DIAGRAM 



A 0a A 1a 



A 0b A 1b 

(14)1 (13)1 



11)1 (2)1 (3)1 (15)1 (14)1 (13)1 



U 




13 



(7) | (12>| (11) J (10) J (9) J 



Q 0b Qib 



Vex; - Pin 16 
GND - Pin 8 
( ) - Pin numbers 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


t a 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


>IK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F139 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 

V| L = MAX, Ioh = MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L = MAX, I l = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC - MIN, 1, = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V, = 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC - MAX, V, = 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


V CC =MAX 


-60 




-150 


mA 


ice 


Supply current 4 (total) 


V C c - MAX 




13 


20 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. To measure Ice. outputs must be open, Vin on all inputs = 4.5V. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F139 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A or Ai to Q na , Q nb 


Waveforms 1 and 2 


3.5 
4.0 


5.3 
6.1 


7.0 
8.0 


3.0 
4.0 


8.0 
9.0 


ns 


tp|_H 
tpHL 


Propagation delay 
E n to Q na , Qnb 


Waveform 2 


3.5 
3.0 


5.4 
4.7 


7.0 
6.5 


3.5 
3.0 


8.0 
7.5 


ns 



B 



AC WAVEFORMS 



Qna, Qnb 



H«PHL*| H 



V M 



F* 



Waveform 1. For Inverting Outputs 



V En Vv M 



♦tpHL— 



Vv M 



fi 



M 

PLH* 



F 



Waveform 2. For Non-Inverting Outputs 



NOTE: For all waveforms, V M = 1 5V 
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TEST CIRCUIT AND WAVEFORM 



Vcc 



PULSE 
GENERATOR 



Vin 



Rt| ' r— ' Cl7? it 



VOUT 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



VM- 




— tTHL(tf) 
— tTLH(tr) 



»TLH(tr) 
tTHLW)-* 



• AMP (V) 



90% 
VM 



VM- 



-t W - 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

Rl - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Ry ■ Termination resistance should be equal to Zout 

of pulse generators. 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Code conversions 

• Multi-channel D/A converter 

• Decimal-to-BCD converter 

• Cascading for priority encoding 
of "N" bits 

• Input enable capability 

• Priority encoding — automatic 
selection of highest priority input 
line 

• Output enable — active-Low when 
all inputs High 

• Group signal output — active 
when any input is Low 

DESCRIPTION 

The 'F148 8-input priority encoder ac- 
cepts data from eight active-Low inputs 
and provides a binary representation on 
the three active-Low outputs. A priority is 
assigned to each input so that when two 
or more inputs are simultaneously ac- 
tive, the input with the highest priority is 
represented on the output, with input line 
l 7 having the highest priority. 

A High on the Enable Input (El) will force 
all outputs to the inactive (High) state 
and allow new data to settle without 
producing erroneous information at the 
outputs. 

PIN CONFIGURATION 









urr 




J6]V CC 


'sU 




]s]EO 


'ed 




iilQS 


*E 




HJI3 


BE 




HT 2 


a 2 [T 




51 H 


Aid 




i£] «o 


GNO|T 




Uao 






CD04630S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F148 


6.0ns 


23mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F148N 


16-Pin Plastic SO 


N74F148D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


I1-I7 


Priority inputs (active-Low) 


1.0/2.0 


20/uA/ 1.2mA 


io 


Priority input (active-Low) 


1.0/1.0 


20juA/0.6mA 


El 


Enable input (active-Low) 


1.0/2.0 


20/zA/1.2mA 


EQ 


Enable output (active-Low) 


50/33 


1.0mA/20mA 


G§ 


Group select output (active- 
Low) 


50/33 


1.0mA/20mA 


A -A 2 


Address outputs (active-Low) 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



LOGIC SYMBOL 






10 11 12 13 1 2 3 4 5 

mum a 






»0 "1 »2 »3 U "5 «6 '7 & 
EO A A-| A 2 GS 






? T T T T 

15 9 7 6 14 





LOGIC SYMBOL (IEEE/IEC) 



10 r\ 


o/zio 


HPRI/BIN 


0<r 


s^ 9 


311* 


1/Z11 




1* 


s^ 7 


121* 


2/Z12 




2<x 


■v^ 6 


131^ 

.1^ 


3iZ13 
4/Z14 










10- 
11- 




>1 




-2J* 
JI* 
-it* 


5C15 
6/Z16 
7/Z17 


12- 
13- 
14- 
15- 






15_ 

^14 


-it* 


EN ac/V18 


16- 
17- 
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A Group Signal (GS) output and an Enable 
Output (EO) are provided with the three data 
outputs. The GS is active-Low when any input 
is Low; this indicates when any input is active. 
The EO is active-Low when all inputs are 
High. Using the Enable Output along with the 
Enable Input allows priority encoding of N 
input signals. Both EO and G§ are active- 
High when the Enable Input is High. 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


El 


«o 


h 


«2 


h 


l 4 


Is 


l6 


I? 


GS 


Ao 


A1 


A 2 


EO 


H 


X 


X 


X 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


X 


X 


X 


X 


X 


X 


X 


L 




L 


L 


L 


H 


L 


X 


X 


X 


X 


X 


X 


L 


H 




H 


L 


L 


H 


L 


X 


X 


X 


X 


X 


L 


H 


H 




L 


H 


L 


H 


L 


X 


X 


X 


X 


L 


H 


H 


H 




H 


H 


L 


H 


L 


X 


X 


X 


L 


H 


H 


H 


H 




L 


L 


H 


H 


L 


X 


X 


L 


H 


H 


H 


H 


H 




H 


L 


H 


H 


L 


X 


L 


H 


H 


H 


H 


H 


H 




L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 




H 


H 


H 


H 



H = High voltage level 
L = Low voltage level 
X = Don't care 



LOGIC DIAGRAM 



V V V V V 




V CC - Pin 16 
GND - Pin 8 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


>OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










74F148 


UNIT 


PARAMETER 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V cc = MIN, 

Vil = MAX, Ioh = MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L = MAX, Iol = MAX 

V,H = MIN, 


±10% V cc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, I, = Iik 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V| = 7.0V 






100 


juA 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


MA 


IlL 


Low-level input current 


To. El 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


T1-I7 




-1.2 


los 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


Vcc = MAX 




23 


35 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F148 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

r l = soon 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
I n to A n 


Waveform 2 


3.5 
4.0 


6.0 
6.0 


9.0 
10.5 


3.5 
4.0 


10.0 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
I n to E5 


Waveform 1 


2.0 
2.5 


3.5 
4.5 


6.5 
7.5 


2.0 
2.5 


7.5 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
I n to G§ 


Waveform 2 


2.0 
2.0 


4.0 
6.0 


9.0 
8.0 


2.0 
2.0 


10.0 
9.0 


ns 


tpLH 
tpHL 


Propagation delay 
El to A n 


Waveform 2 


3.5 
3.0 


6.0 
5.5 


8.5 
8.0 


3.5 
3.0 


9.5 
9.0 


ns 


tpLH 
tpHL 


Propagation delay 
El to GS 


Waveform 2 


2.5 
3.0 


4.5 
5.5 


7.0 
7.5 


2.5 
3.0 


8.0 
8.5 


ns 


tp|_H 
tpHL 


Propagation delay 
El to EO 


Waveform 2 


3.0 
4.5 


5.0 
7.0 


7.0 
10.5 


3.0 
4.5 


8.0 
12.0 


ns 



APPLICATION 



uuaun 



01234567 El 
'F148 
Aj A 2 



muumr 



LJ 



01 23456 7 El 

'F148 
EO Ap Aj A 2 GS 



Y 



"O" 



V 7 



n 



V 



16-1 nput Priority Encoder 
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AC WAVEFORMS 



El _7i^ \!? 



HpHL* 



\ 



"n. El Yv„ 



^PLH*" 



V M 



"•^PHL"*- 



F- 



An. EO, OS 






♦tpLH*- 



WF0601NS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, Vm = 1.5V. 



TEST CIRCUIT AND WAVEFORM 





NEGATIVE 
PULSE 



POSITIVE 
PULSE 



-tw- 



V M 





K-tTHL(tf) 
— tTLH(tr) 



• AMP (V) 



tTLH(tr)-H 
tTHL(tf)— H U- 



90% 
VM 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Multifunction capability 

• Complementary outputs 

• See T251 for 3-state version 

DESCRIPTION 

The 'F151 is a logical implementation of 
a single-pole, 8-position switch with the 
switch position controlled by the state of 
three Select inputs: So, Sj, and S 2 . True 
(Y) and Complement (Y) outputs_are 
both provided. The Enable input (E) is 
active-Low. When E is High, the Y output 
is High and the Y output is Low, regard- 
less of all other inputs. 

In one package the 'F151 provides the 
ability to select from eight sources of 
data or control information. The device 
can provide any logic function of four 
variables and its negation with correct 
manipulation. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F151 


5.5ns 


13.5mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F151N 


16-Pin Plastic SO 


N74F151D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


lo-l? 


Data inputs 


1.0/1.0 


20juA/0.6mA 


S0-S2 


Select inputs 


1.0/1.0 


20/LtA/0.6mA 


E 


Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


Y, Y 


Data outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/xA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 









'3 LI 




3Svcc 


•2 LI 




U'4 


•id 




33 '5 


•oil 




Hie 


yH 




«]»7 


Yd 




ID «o 


Ed 




To] Si 


QNDd 




Tjs 2 






CD04640S 



LOGIC SYMBOL 










7 


4 


3 2 


1 


15 


14 


13 12 




i 


I 


| | 


| 


| 


| 


I | 




E 


'0 


'1 '2 


«3 


>4 


>S 


>> »7 


11 - 


so 














10 - 


Si 














9- 


s 2 




Y 




Y 












? 




1 










6 




5 




LS03870S 



LOGIC SYMBOL (IEEE/IEC) 









11 


MUX 




O) 




10 


g£ 




9 


2) *7 


5 


4 







3 








1 




2 


2 




J 


3 




15 












14 








5 


s^ 6 


13 












« 


7 




7 hy 


EN 


LS03860S 
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LOGIC DIAGRAM 



■2 "3 U '5 «6 »7 



">° \ ^ 



(10) 



-*>- 



-t>- 



(id 



-> 1 4>- 



eJIL 



H> 



(4) 



V CC - Pin 16 
GND - Pin 8 
( ) =» Pin numbers 




(D 



(15) 



(14) 



(13) 




t 



Y 7 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


S 2 


Si 


So 


OE 


Y 


Y 


X 


X 


X 


H 


L 


H 


L 


L 


L 


L 


«o 


lo 


L 


L 


H 


L 


<1 


ii 


L 


H 


L 


L 


l 2 


l 2 


L 


H 


H 


L 


l 3 


I3 


H 


L 


L 


L 


U 


u 


H 


L 


H 


L 


Is 


I5 


H 


H 


L 


L 


l 6 


>6 


H 


H 


H 


L 


I? 


I7 



H = High voltage level 
L = Low voltage level 
X = Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•OH 


High-level output current 






-1 


mA 


»OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELEG 


TRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F151 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, 

V, L = MAX, Iqh - MAX 

V| H = MIN, 


±10% V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, 

V| L = MAX, Iql - MAX 

V| H - MIN, 


±10% V C c 




0.35 


0.50 


V 


±5% V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, I, - l,K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c - MAX, V, - 7.0V 






100 


ma 


Iih 


High-level input current 


V C c - MAX, V| - 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC - MAX, V| - 0.5V 






-0.6 


mA 


tas 


Short-circuit output current 3 


V C c = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


Icch 






12 


16 


mA 


>CCL 








15 


20 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F151 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500S2 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
Into Y 


Waveform 2 


3.0 
3.0 


4.5 
4.5 


6.5 
6.5 


2.5 
3.0 


9.0 
7.5 


ns 


tpLH 
tpHL 


Propagation delay 
Into Y 


Waveform 1 


2.0 
1.0 


4.0 
2.5 


6.0 
4.0 


2.0 
1.0 


7.0 
5.0 


ns 


tpLH 
tpHL 


Propagation delay 
S n toY 


Waveform 1, Z 


4.0 
4.5 


7.0 
7.0 


9.5 
9.0 


4.0 
4.5 


12.0 
10.0 


ns 


tpLH 
tpHL 


Propagation delay 
S n to Y 


Waveform 1, 2 


4.0 
2.0 


6.5 
4.5 


9.0 
7.0 


3.5 
2.0 


10.0 
7.5 


ns 


tpLH 
tpHL 


Propagation delay 
E n toY 


Waveform 1 


6.0 
4.0 


8.0 
5.5 


10.0 
7.0 


5.5 
4.0 


11.5 
8.0 


ns 


tpLH 
tPHL 


Propagation delay 
E n toY 


Waveform 2 


3.5 
4.0 


5.0 
5.5 


6.5 
7.5 


3.5 
4.0 


7.5 
8.0 


ns 



NOTE: 

1. Subtract 0.2ns from minimum values for SO package. 

AC WAVEFORMS 



*jf 



k, PHL* 



Vi 



VOUT 



\ 



/vm ^Vm 



-*PLH< 



V M 



F 



^PLH- 
v OUT -/. v M 



>< 



■^ ! PHL-*- 



V* 



Waveform 1. Inverting 



Waveform 2. Non-Inverting 



NOTE: For all waveforms, V M = 1 .5V. 
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TEST CIRCUIT AND WAVEFORMS 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




"— tTHL(tf) 
— tTLHOr) 



«TLH(tr)-H 
tTHLfll)— 



• AMP (V) 



90% 
VM 



90%- 
VM 



-tw- 




AMP (V) 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Multifunction capability 

• Complementary outputs 

• See 'F251A for 3-State version 

DESCRIPTION 

The 'F1 51 A is a logic implementation of 
a single-pole, 8-position switch with the 
switch position controlled by the state of 
three Select inputs: So, S 1f and S2. True 
(Y) and complementary (Y) outputs_are 
both provided. The Enable input (E) is 
active-Low. When E is High, the Y output 
is High and the Y output is Low, regard- 
less of all other inputs. In one package 
the 'F151A provides the ability to select 
from eight sources of data or control 
information. The device can provide any 
logic function of four variables and its 
negation with correct manipulation. 



TYPE 


TYPICAL PROPAGATION DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F151A 


4.5ns 


17.0mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
V C c = 5V+ 10%, T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F151AN 


16-Pin Plastic SO 


N74F151AD 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


I0-I7 


Data inputs 


1.0/1.0 


20juA/0.6mA 


So-S 2 


Select inputs 


1.0/1.0 


20juA/0.6mA 


E 


Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


Y, Y 


Data outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 




PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'all 




iiJVcc 


feU 




mu 


'i[I 




53 's 


'oil 




TJ]i 6 


Y|T 




Mh 


vE 




33 s 


iH 




BO* 


gndJT 




13 s 2 




TOP VIEW 




CD14560S 





4 3 2 1 15 14 13 12 

I I I I I I I I 




11 — 

10 

9 — 
7-« 


.*o ^ h h >, >s >, h 

5 
Si 
S2 

E 

Y Y 






I 1 

5 6 

LS1121 


s 









7 ^ 


MUX 




EN 




11 


°\ 




10 


L° 






}G — 




9 


J 7 




4 




5 









3 






2 


1 




2 




1 


3 


s___6 


1!5 


4 




U 


5 




13 








6 




12 








7 


LS11Z20S 
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LOGIC DIAGRAM 



(10) 



(ii) 



(7) 



-> \ ^ 



-t>»- 



^ 



->o 1 o>- 



H>- 



(4) 



Vcc - Pm 16 
GND - Pin 8 
( ) - Pin numbers 



U '5 «6 «7 

(D (15) (14) (13) (12) 




FUNCTION TABLE 






INPUTS 


OUTPUTS 


s 2 


Si 


So 


E 


Y 


Y 


X 


X 


X 


H 


L 


H 


L 


L 


L 


L 


"o 


lo 


L 


L 


H 


L 


»1 


h 


L 


H 


L 


L 


"2 


i 2 


L 


H 


H 


L 


l 3 


i 3 


H 


L 


L 


L 


l 4 


14 


H 


L 


H 


L 


I5 


i 5 


H 


H 


L 


L 


<6 


>6 


H 


H 


H 


L 


l 7 


I 7 



H - High voltage level 
L - Low voltage level 
X ■ Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5.0 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature range 







70 


°C 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 












LIMITS 


UNIT 


PARAMETER 


TESi uuNUiiiuiHd' 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN 
V, L =MAX 
V| H - MIN 


Ioh - MAX 


±10% Vcc 


2.5 






V 


±5% V C c 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN 
V| L =MAX 
V, H =MIN 


Iol - MAX 


±10% V C c 




0.35 


0.50 


V 


±5% V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, l,-l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc - MAX, V, = 7.0V 






100 


ma 


llH 


High-level input current 


Vcc - MAX, V, - 2.7V 






20 


jjA 


IlL 


Low-level input current 


Vcc = MAX, V, - 0.5V 






-0.6 


mA 


'os 


Short circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


Icch 






18 


25 


mA 


Iccl 


vcc ~ MAA 








17 


25 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
Into Y 


Waveform 2 


2.5 
2.5 


4.5 
4.5 


7.0 
7.0 


2.5 
2.5 


7.5 
7.5 


ns 


tpLH 
tpHL 


Propagation delay 
Into Y 


Waveform 1 


2.0 
1.0 


4.0 
2.0 


7.0 
4.5 


2.0 
1.0 


7.5 
5.0 


ns 


tpLH 
tPHL 


Propagation delay 
S n to Y 


Waveform 1, 2 


4.5 
4.0 


6.5 
6.0 


10.0 
8.5 


4.0 
3.5 


11.0 
9.5 


ns 


tPLH 
tpHL 


Propagation delay 
S n to Y 


Waveform 1, 2 


3.0 
2.0 


5.5 
4.5 


8.5 
7.5 


3.0 
2.0 


9.5 
7.5 


ns 


tPLH 
tpHL 


Propagation delay 
E n to Y 


Waveform 1 


4.0 
3.0 


6.5 
5.0 


9.0 
7.0 


3.5 
3.0 


9.5 
7.5 


ns 


tp|_H 
tPHL 


Propagation delay 
E n toY 


Waveform 2 


2.5 
1.5 


4.5 
3.5 


6.5 
5.5 


2.5 
2.0 


7.0 
6.0 


ns 



AC WAVEFORMS 



VOUT 



r l N __7|M X-VM 

,*" •* t PLH H 



M 

H*tpHL* 



tF" 



\*m_ 



*-*PLH-* —tpHL.-*- 



Vm 



Waveform 1. Inverting 



Waveform 2. Non-Inverting 



NOTE: V M = 1 5V 
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TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



Vin VouT 
—@~f- 0WT - © ? 1 

Rt| ' T—^ Cl?n |l 



Test Circuit for Totem-Pole Outputs 




V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FEATURES 

• Non-inverting outputs 

• Separate enable for each section 

• Common select inputs 

• See 'F253 for 3-State version 

DESCRIPTION 

The 'F153 is a dual 4-input multiplexer 
that can select 2 bits of data from up to 
four sources under control of the com- 
mon Select inputs (So, Si). The two 4- 
input multiplexer circuits have individual 
active-Low Enables (E a , E D ) which can 
be used to strobe the outputs indepen- 
dently. Outputs (Y a , Yb) are forced Low 
when the corresponding Enables (E a , 
E b ) are High. 

The device is the logical implementation 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by 
the logic levels supplied to the two 
Select inputs. The logic equations for the 
outputs are shown below. 

Y a~ E a .(loa'S 1 ._.S + li a «Si«So 
+ l2 a «Si.So + l3a*Si«So) 

Yb = Eb'flob'Si •_•§() + 'ib'S-i'So 
+ l2b 'SfSo + l3b*Si*So) 



TYPE 


TYPICAL PROGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F153 


7.0ns 


12mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F153N 


16-Pin Plastic SO 


N74F153D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


•oa ~ >3a 


Side A data inputs 


1.0/1.0 


20juA/0.6mA 


'ob ~ >3b 


Side B data inputs 


1.0/1.0 


20/uA/0.6mA 


s 0. S! 


Common select inputs 


1.0/1.0 


20/uA/0.6mA 


E a 


Side A Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


E b 


Side B Enable input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


Y a 


Side A output 


50/33 


1.0mA/20mA 


Y b 


Side B output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









EaLI 




l£]v cc 


SiU 




HEb 


•3aLX 




m s 


»2aE 




3U «3b 


•laE 




13 '2b 


'OaH 




33 ii b 


YaE 




jI3»ob 


gndCE 




ZK 






CD04650S 



6 5 4 3 

Mil 


10 11 12 13 

I I I I 


'0a Ha ! 2a *3a 


"0b »1b *2b >3b 


So 




Si 




E a 




E " v. 


Y b 









14 


n^ 






\»- 




2 


J 3 




6 


n r 







5 


1 




4 




7 


3 


3 




J±* 


E 




11 






12 




9 


13 






lit* 










LS03880S 
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The '153 can be used to move data to a 
common output bus from a group of registers. 
The state of the Select inputs would deter- 
mine the particular register from which the 
data came. An alternative application is as a 
function generator. The device can generate 
two functions or three variables. This is useful 
for implementing highly irregular random logic. 



LOGIC DIAGRAM 




Vcc - Pin 16 
GND - Pin 8 



FUNCTION TABLE 














SELECTS INPUTS 


INPUTS (a or b) 


OUTPUT 


So 


Si 


E 


lo 


h 


>2 


l 3 


Y 


X 


X 


H 


X 


X 


X 


X 


L 


L 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


H 


H 


L 


L 


X 


L 


X 


X 


L 


H 


L 


L 


X 


H 


X 


X 


H 


L 


H 


L 


X 


X 


L 


X 


L 


L 


H 


L 


X 


X 


H 


X 


H 


H 


H 


L 


X 


X 


X 


L 


L 


H 


H 


L 


X 


X 


X 


H 


H 



H = High voltage level 
L = Low voltage level 
X = Don't care 



B 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VouT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'OUT 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








^jti.^i-.^i.^l 




LIMITS 


UNIT 


PARAMETER 


TEST uuimui i luna ~ 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, 

V| L = MAX, l 0H = MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c * MIN, 

V| L - MAX, l L - MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, 1, - l| K 




-0.73 


-1.2 


V 


"i 


Input current at maximum input voltage 


V C c - MAX, V| - 7.0V 






100 


HA 


Iih 


High-level input current 


V C c = MAX, V| - 2.7V 






20 


MA 


IlL 


Low-level input current 


Vcc = MAX, V, = 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


'cch 


V CC = MAX 


E n = GND; S n = l n = 4.5V 




12 


20 


mA 


•ccl 


E n = S n = l n = GND 




12 


20 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F153 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = soon 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tPHL 


Propagation delay 
l n to Y n 


Waveform 1 


3.0 
3.0 


4.5 
5.0 


7.0 
7.5 


2.5 
2.5 


8.0 
8.0 


ns 


tpi_H 
tPHL 


Propagation delay 
S n to Y n 


Waveform 2 


5.0 
5.0 


8.0 
8.0 


10.5 
10.5 


4.5 
4.5 


12.0 
12.0 


ns 


tPLH 
tPHL 


Propagation delay 

EtoY n 


Waveform 2 


5.0 
4.0 


7.5 
5.5 


9.0 
7.0 


4.5 
3.5 


10.5 
8.0 


ns 



AC WAVEFORMS 



>n ~\l 



♦•PHt*- 



-4- 



♦IPLH*- 



Mphl-* ^plh* 



\^ F» 



Waveform 1. Propagation Delay 
Data (l n ) to Output (Y n ) 



Waveform 2. Propagation Delay 
Select (S n ) or Enable (E) to Output (Y n ) 



NOTE: For all waveforms, Vm = 1.5V 



TEST CIRCUIT AND WAVEFORMS 



B 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 






vni- 




h-tTHL(tf) 
— tTLH(tr) 



tTLH(tr)-H 
tTHL(tf)— 



■ AMP (V) 



90% 
VM 



90%- 
VM 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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DESCRIPTION 

The 'F157A is a high-speed quad 2-input 
multiplexer which selects 4 bits of data 
from two sources under the control of a 
common Select input (S). The Enable 
input (E) is active-Low. When E is High, 
all of the outputs (Y) are forced Low 
regardless of all other input conditions. 

Moving data from two groups of regis- 
ters to four common output busses is a 
common use of the 'F157A. The state of 
the Select input determines the particu- 
lar register from which the data comes. It 
can also be used as a function genera- 
tor. The device is useful for implement- 
ing highly irregular logic by generating 
any four of the 16 different functions of 
two variables with one variable common. 

The device is the logic implementation 
of a 4-pole, 2-position switch where the 
position of the switch is determined by 
the logic levels supplied to the Select 
input. Logic equations for the outputs 
are shown below: _ 

Y a = E.(l 1a .S + l 0a -S) 
Y b -E.(l 1b .S + l<>b-S) 
Y c -E.(li c .S + loc-S) 
Y d -E.(l 1d .S + lod.S) 

The 'F158A is similar but has inverting 
outputs: _ _ _ 

Y a = E.(l 1a .S + l a-S) 
Y b = E.(l 1b .S + l ob -S) 
Y c = E.(l 1c .S + l 0c -S) 
Y d = E.(l 1d .S + l od .S) 

PIN CONFIGURATION 



'F157A 


•E 




jUVcc 


•Oad 




]£Je 


Had 




I3»0d 


YaCI 




H]«id 


'ObCE 




33^ 


•ibE 




m»oc 


*bd 




33 He 


gnd|T 




T]Y C 






CD04750S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F157A 


4.6ns 


15mA 


74F158A 


3.7ns 


10mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F157AN, N74F158AN 


16-Pin Plastic SO 


N74F157AD, N74F158AD 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


All 


Inputs 


1.0/1.0 


20juA/0.6mA 


Y a -Yd, Y a -Yd 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/iA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 














'F157A 






15 

1 


2 

1 


3 

1 


5 

I 


b 11 

I I 


10 14 13 

I I I 






E 


•0a 


'1a 


•0b 


•lb '0c 


he ( 0d 'id 




1 — 


S 


















Ya 




Y b 


Y c 


*d 








1 

4 




I 

7 


9 


12 














LS04190S 



LOGIC SYMBOL (IEEE/IEC) 



F157A 


i 


G1 




!£±* 


EN 




2 

5J 

5 

6 

14 

13 

11 

10 


4 r 


4 

7 

12 

9 


T MUX 

1 












LS04170S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



T158A 


• E 




il]v cc 


■Oad 




ar 


'1.[T 




iD'od 


y.e: 




ID'id 


iob[E 




]I] 7 d 


'ib[T 




jn] «oc 


Y b [T 




jo] '1C 


GNO[T 




UYc 




CDO4760! 


» 



'F158A 



15 2 3 5 6 11 10 14 13 



A 


I I 


I 


I I I I 


I 


E 


<0a Ha 


•Ob 


•lb 'Oc ( 1c '0d 


'id 


S 












Ya 


Y b 


V C Y d 





I ! ! I 





'F158A 




1 

15 IS. 

2 

3 

5* 

6 

14 

13 

11 

10 


G1 
EN 


^ 4 

^ 12 
^ 9 


T MUX 

1 












L8041808 



LOGIC DIAGRAM, 157A 



LOGIC DIAGRAM, 158 A 




B 



FUNCTION TABLE, 157A 



ENABLE 


SELECT 
INPUT 


DATA 
INPUTS 


OUTPUT 


I 


S 


"o 


h 


Y 


H 
L 
L 

L 
L 


X 

H 
H 

L 
L 


X 
X 
X 

L 
H 


X 
L 
H 
X 
X 


L 
L 
H 
L 
H 



H = High voltage level 
L = Low voltage level 
X = Don't care 



FUNCTION TABLE, 158A 



ENABLE 


SELECT 
INPUT 


DATA 
INPUTS 


OUTPUT 


I 


S 


■o 


■l 


Y 


H 
L 
L 
L 
L 


X 

L 

L 
H 
H 


X 
L 
H 
X 
X 


X 
X 
X 

L 
H 


H 
H 
L 
H 
L 



H - High voltage level 
L = Low voltage level 
X = Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F157A, 74F158A 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MINI, 

Vil - MAX, Ioh - MAX 

V, H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L - MAX, Iol - MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc-MIN, l|-l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC = MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c - MAX, V! - 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC = MAX, V, - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


•cc 


Supply current 4 (total) 


'F157A 






15.0 


23.0 


mA 


'F158A 


vcc — MMa 






14.0 


19.0 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Ice is measured with 4.5V applied to all inputs and all outputs open. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


T157A, 'F158A 


UNIT 


PARAMETER 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
VHL 


Propagation delay 
Into Y 


■F157A 


Waveform 2 


3.5 
2.5 


4.5 
3.5 


6.5 
5.0 


3.0 
1.5 


7.0 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
E to Y 


Waveform 1 


6.0 
4.0 


7.5 
5.0 


9.0 
6.5 


5.5 
4.0 


10.5 
7.0 


ns 


tpLH 
tpHL 


Propagation delay 
S to Y 


Waveform 2 


5.5 
4.5 


7.5 
6.0 


10.0 
7.5 


5.0 
4.0 


11.0 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
Into Y 


'F158A 


Waveform 3 


3.0 
1.5 


4.0 
2.5 


6.0 
4.0 


2.5 
1.0 


7.0 
4.5 


ns 


tpLH 
tpHL 


Propagation delay 
E to Y 


Waveform 4 


4.5 
5.0 


5.5 
6.0 


7.0 
7.5 


4.0 
5.0 


7.5 
8.0 


ns 


tpLH 
*PHL 


Propagation delay 
S to Y 


Waveform 3 


4.5 
4.0 


6.5 
5.5 


8.5 
7.5 


4.0 
3.5 


9.5 
8.0 


ns 



D 



February 2, 1987 



6-135 



Signetics FAST Products 



Product Specification 



Data Selectors/Multiplexers 



FAST 74F157A, 74F158A 



AC WAVEFORMS 



-jF* ^ 



'n. S n tF- V M 

MpHL-" 



^PLH- 



^ F* 






^PLH-^ 



*-*PHL-*- 



% 



v M 



Waveform 1. For Inverting Outputs 



ypVM \-*M 



HPHL*" 



Waveform 2. For Non-Inverting Outputs 



~V / 



^PLH* 



^ f^ 



•-tpHL— 



►.tpLH* 



V j fc 



Waveform 3. For Inverting Outputs 



Waveform 4. For Non-Inverting Outputs 



NOTE: For all waveforms, V M - 1.5V. 



TEST CIRCUIT AND WAVEFORM 



PULSE 
GENERATOR 



NEGATIVE 
PULSE 



in 



VOUT 



VM 



VM 



-H K- *THL(tf) 
— tTLH(tr) 



Cl^: *Rl 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHL(tf)— 



• AMP (V) 



90% 
VM 




AMP (V) 



OV 

WF06450S 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zqut 

of pulse generators. 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST 74F160A, 74F161A, 
74F162A, 74F163A 

Counters 



FAST Products 



FEATURES 

• Synchronous counting and 
loading 

• Two Count Enable inputs for 
n-bit cascading 

• Positive edge-triggered Clock 

• Asynchronous Reset (T160A, 
T161A) 

• Synchronous Reset ('F162A, 
T163A) 

• High-speed synchronous 
expansion 

• Typical count rate of 120MHz 

DESCRIPTION 

Synchronous presettable decade 
('F160A, T162A) and 4-bit ('F161A, 
'F163A) counters feature an internal car- 
ry look-ahead and can be used for high- 
speed counting. Synchronous operation 
is provided by having all flip-flops 
clocked simultaneously on the positive- 
going edge of the clock. The Clock input 
is buffered. 



F160A, 'F162A BCD Decade Counter 
'F161A, 'F163A 4-Bit Binary Counter 
Product Specification 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F160A 


130MHz 


46mA 


74F161A 


130MHz 


46mA 


74F162A 


130MHz 


46mA 


74F163A 


130MHz 


46mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F160AN, N74F161AN 
N74F162AN, N74F163AN 


16-Pin Plastic SO 


N74F160AD, N74F161AD 
N74F162AD, N74F163AD 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


CEP 


Count Enable Parallel input 


1.0/1.0 


20/uA/0.6mA 


CET 


Count Enable Trickle input 


1.0/2.0 


20juA/ 1.2mA 


CP 


Clock Pulse input (active rising edge) 


1.0/1.0 


20jbtA/0.6mA 


MR 


Asynchronous Master Reset input 
(active-Low) 


1.0/1.0 


20MA/0.6mA 


§R 


Synchronous Reset input (active-Low) 


1.0/2.0 


20jutA/ 1.2mA 


D -D 3 


Parallel data inputs 


1.0/1.0 


20juA/0.6mA 


PE 


Parallel Enable input (active-Low) 


1.0/2.0 


20juA/1.2mA 


Q0-Q3 


Flip-flop outputs 


50/33 


1.0mA/20mA 


TC 


Terminal Count output 


50/33 


1.0mA/20mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



F160A 


MRfT 




m v cc 


CP [T 




]|]TC 


D [T 




j£]Q 


OlLT 




HJ01 


»2 LL 




Tj]Q 2 


3 [I 




33 q 3 


CEP Ll 




jo) CET 


qnd(T 




Zl PE 






CD04741S 



LOGIC SYMBOL 










' 


F160A 








9 


3 


4 

I 


5 

| 


6 

| 






PE 


o 


01 


D 2 


03 


7 

10 — 


CEP 
CET 








TC 


15 


2 


CP 












1 — 


MR 


Qo 


Qi 


°2 


Q3 








I 

14 


I 

13 


I 

12 


1 

11 












LS04161S 



LOGIC SYMBOL (IEEE/IEC) 





'F160A 




7 

10 

3 

4 

5 

6 


ctrdivio 

R 
M1 
G3 
G4 
C2/1, 3,4 + 

H r 


14 

13 

12 

11 

15 


1,20 








4CT = 9 






LS04140S 
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Counters 



FAST 74F160A, 74F161A, 74F162A, 74F163A 



PIN CONFIGURATION 



LOGIC SYMBOL 



'F161A 


MR[T 




Uvcc 


CP|T 




Utc 


oorr 




14] Qo 


Did 




mo, 


02E 




3U o 2 


D3E 




HJQ 3 


CEPJT 




]o]CET 


QNO[T 




Upe 






CD04740S 



F161A 






9 3 

1 1 


4 

| 


5 

| 


6 

1 






PE Oq 


»1 


°2 


«>3 




7 

10 


CEP 
CET 






TC 


15 


2 


CP 










1 — 


MR Q 


<>1 


2 


«3 






1 

14 


I 

13 


I 

12 


1 

11 










LS04161S 



LOGIC SYMBOL 






'F161A 




9 |S^ 

7; 

10 

2 |^ 

3 

4 

5 

6 


ctrdivi6 

R 

M1 
03 
04 

C2/1, 3,4 + 

n r 


14 

13 

12 

11 


1, 2D 








4CT = 15 


15 




LS04152S 



PIN CONFIGURATION 



'F162A 


Ir (T 




]U v cc 


cp (T 




]|]TC 


D |T 




]7JQ 


Did 




]3]Q 1 


02 H 




13 ©2 


■*E 




H3Q3 


CEP [7 




joJCET 


qnd(T 




±\ PE 






CD04742S 



LOGIC SYMBOL 








'F162A 








9 3 4 

i I I 


5 

1 


6 






PE O t 


°2 


l>3 


7 

10 


CEP 
CET 




TC 


15 


2 


CP 








1 


SR O Q1 


Q 2 


03 






I I 

14 13 


1 

12 


11 








LS04162S 



LOGIC SYMBOL 






'F162A 




7 

10 

2 

3 

4 

5 

6 


ctrdivio 

2R 
M1 
03 
04 
>C2/1, 3,4 + 

t r 


14 

13 

12 

11 

15 


1,20 








4CT = 9 




LS04120S 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL 



'F163A 


SR [T 




]U v cc 


CP |T 




TFjTC 


D (T 




33 o 


DtE 




33 ch 


02U 




73] G 2 


°»E 




H]Q3 


CEP [7 




]o]CET 


GNO[T 




53 W 






CD04742S 



7- 
10- 
2- 
1 - 



'F163A 



3 4 5 e 

nil 



PE D O t D 2 3 
CEP 
CET 
CP 
SR Q ©1 Q2 03 



TC 



14 13 12 11 





'F163A 




7 

10 

!±* 

3 

4 

5 

6 


CTRDivie 

2R 
M1 
03 
04 

C2/1.3.4 + 

n r 


14 

13 

12 

11 

15 


T,2D ~1 








"~|4CT»15 






S04132S 
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Counters 



FAST 74F160A, 74F161A, 74F162A, 74F163A 



The outputs of the counters may be preset to 
High or Low level. A Low level at the Parallel 
Enable (PE) input disables the counting ac- 
tion and causes the data at the Do - D3 inputs 
to be loaded into the counter on the positive- 
going edge of the clock (providing that the 
setup and hold requirements for Pi are met). 
Preset takes place regardless of the levels at 
Count Enable (CEP, CET) inputs. 

A Low level at the Master Reset (ftifi) input 
sets all four outputs of the flip-flops (Qo - Q3) 
in 'F160A and 'F161A to Low levels, regard- 
less of the levels at CP, PE, CET and CEP 



inputs (thus providing an asynchronous clear 
function). 

For the 'F162A and 'F163A, the clear func- 
tion is synchronous. A Low level at the Reset 
(5R) input sets all four outputs of the flip-flops 
(Qo - Q3) to Low levels after the next positive- 
going transition on the Clock (CP) input (pro- 
viding that the setup and hold requirements 
for MR are met). This action occurs regard- 
less of the levels at PE, CET, and CEP inputs. 
This synchronous reset feature enables the 
designer to modify the maximum count with 
only one external NAND gate (see Figure A). 



The carry look-ahead simplifies serial cascad- 
ing of the counters. Both Count Enable inputs 
(CEP and CET) must be High to count. The 
CET input is fed forward to enable the TC 
output. The TC output thus enabled will 
produce a High output pulse of a duration 
approximately equal to the High level output 
of Qo- This pulse can be used to enable the 
next cascaded stage (see Figure B). 

The TC output is subject to decoding spikes 
due to internal race conditions. Therefore, it is 
not recommended for use as clock or asyn- 
chronous reset for flip-flops, registers, or 
counters. 



STATE DIAGRAMS 




Logic Equations: Count Enable = CEP.CET.PE 
TC = Qo«9i«Q2«Q3«CET 


Logic Equations: Count Enable = CEP«CET«PE 
TC = Qo*Qi«Q2*Q3*CET 


T160A, T162A 


'F161A, 'F163A 




m — h"tj — fr-or — Hon — *x3 


F"M" 1 m 2 m 3 H»ryi 


i I 


S\ y/h 


\k 


T /Y T 


r m 


iKyV 5 


ri ra 


rj] rjf]*{io] Q]*fji] 


T T 


LDO2050S 


mJv* — pry* — |">k« — i a i-i — 1 8 1 




LOosoeos 



B 
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FAST 74H60A, 74F161A, 74F162A, 74F163A 



LOGIC DIAGRAM, T160A, T162A 



(9) PE f 



(7) CEP 




(1)MBfF160A) 
(1)SR(*F162A) 



V CC =Pm16 
GND - Pin 8 
( ) = Pin numbers 



-i-o£— — 1— ^o- 



(4) 

Di 



Qo 

(14) 



(5) 

2 



♦ 



Qi 

(13) 



1 



Q 2 

(«) 



(6) 
03 



r ? 3 *: 



TC 
fii) 



Q 3 
di) 



LOGIC DIAGRAM, 'F161A, F163A 



(2) CP- 



(1) MBfF161A) 
(1) S?ffF163A) 



Vcc -Pm16 
GND - Pin 8 
( ) - Pin numbers 




Qo 

(14) 



(4) 



2 



(5) 
D 2 



Qi 
(13) 



5 



Q2 
(12) 



n>-^ 



©3 

(11) 
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Counters 



FAST 74F160A, 74F161A, 74F162A, 74F163A 



MODE SELECT — FUNCTION TABLE, 'F160A, 'F161A 



OPERATING MODE 


INPUTS 


OUTPUTS 


MR 


CP 


CEP 


CET 


PE 


D n 


On 


TC 


Reset (clear) 


L 


X 


X 


X 


X 


X 


L 


L 


Parallel load 


H 
H 


t 
t 


X 
X 


X 
X 


I 

I 


I 
h 


L 
H 


L 
(D 


Count 


H 


T 


h 


h 


h 


X 


count 


(D 


Hold (do nothing) 


H 
H 


X 
X 


I 
X 


X 

|(2) 


h 
h 


X 
X 


Qn 


(D 
L 


MODE SELECT — FUNCTION TABLE, 'F162A, 'F163A 


OPERATING MODE 


INPUTS 


OUTPUTS 


SR 


CP 


CEP 


CET 


PE 


D n 


Qn 


TC 


Reset (clear) 


I 


t 


X 


X 


X 


X 


L 


L 


Parallel load 


h 
h 


t 
t 


X 
X 


X 
X 


I 

I 


I 
h 


L 
H 


L 
(2) 


Count 


h 


t 


h 


h 


h 


X 


count 


(2) 


Hold (do nothing) 


h 
h 


X 
X 


I 
X 


X 

I 


h 
h 


X 
X 


q n 


(2) 

L 



H = High voltage level steady state. 

L = Low voltage level steady state. 

h - High voltage level one setup time prior to the Low-to-High clock transition. 

I = Low voltage level one setup time prior to Low-to-High clock transition. 

X = Don't care. 

q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition. 

t = Low-to-High clock transition. 

NOTES: 

(1)The TC output is High when CET is High and the counter is at Terminal Count (HHHH for 'F161A and 

HLLH for T160A). 
(2) The TC output is High when CET is High and the counter is at Terminal Count (HLLH for 'F162A and 

HHHH for T163A). 



D 
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FAST 74F160A, 74H61A, 74F162A, 74F163A 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.50 


5.0 


5.50 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, 

V| L = MAX, I h = MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5% Vcc 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, 

V| L = MAX, I l = MAX 

V| H = MIN, 


±10% v cc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, l|-l| K 




-0.73 


-1.2 


V 


ii 


Input current at maximum 
input voltage 


V CC = MAX, V| = 7.0V 






100 


ma 


llH 


High-level input 
current 


GET, sr, pe 


V CC - MAX, V, = 2.7V 






40 


ma 


Other inputs 






20 


ma 


IlL 


Low-level input 
current 


GET, SR, PE 


V C c - MAX, V| = 0.5V 






-1.2 


mA 


Other inputs 




-0.4 


-0.6 


mA 


los 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


Ice 


Supply current 4 (total) 


'cch 






42 


55 


mA 


'ccl 


Vcc MAA 






49 


65 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc " 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Icch is measured with PE input High, again with PE input Low, all other inputs High and outputs open. Iccl is measured with Clock input High, again with Clock 
input Low all other inputs Low, and outputs open. 
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FAST 74F160A, 74F161A, 74F162A, 74F163A 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F160A, 74F162A 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


130 




90 




MHz 


tp|_H 
tPHL 


Propagation delay 
CP to Q n 


Waveform 1 
PE = High 


2.0 
4.0 


4.5 
7.0 


7.0 
10.0 


2.0 
4.0 


8.0 
11.0 


ns 


tPLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 
PE = Low 


2.0 
4.0 


4.5 
6.0 


7.5 
8.5 


2.0 
4.0 


8.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
CP to TC 


Waveform 1 


4.5 
4.5 


10 
10 


10.5 
9.5 


4.5 
4.5 


15 
15 


ns 


tpLH 
tPHL 


Propagation delay 
CET to TC 


Waveform 2 


1.5 
2.5 


4.5 
4.5 


6.5 
7.0 


1.5 
2.5 


8.5 
8.5 


ns 


tpHL 


Propagation delay 
MR to Q n 


'F160A 


Waveform 3 


6.5 


9.0 


12 


6.5 


13 


ns 


tpHL 


Propagation delay 
MR to TC 


'F160A 


Waveform 3 


6.0 


8.0 


10.0 


5.5 


11.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F160A, 74F162A 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n to CP 


Waveform 5 


5.0 
5.0 






5.5 
5.0 




ns 


t h (H) 
th(L) 


Hold time, High or Low 
D n to CP 


Waveform 5 
















ns 


t s (H) 
t s (L) 


Setup time, High or Low 
PE or SR to CP 


Waveform 5 or 6 


11 
7.0 






11.0 
7.0 




ns 


t h (H) 
t h (L) 


Hold time, High or Low 
PE or SR to CP 


Waveform 5 or 6 
















ns 


t s (H) 
t s (L) 


Setup time, High or Low 
CEP or CET to CP 


Waveform 4 


11.0 
6.0 






11.0 
7.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
CEP or CET to CP 


Waveform 4 
















ns 


tw(H) 
tw(L) 


Clock pulse width (load), 
High or Low 


Waveform 1 


4.0 
5.0 






4.0 
6.5 




ns 


tw(H) 
tw(L) 


Clock pulse width (count), 
High or Low 


Waveform 1 


4.0 
5.5 






4.0 
6.0 




ns 


tw(L) 


MR pulse width Low 


T160A 


Waveform 3 


5.0 






5.0 




ns 


Vec 


Recovery time, 
MR to CP 


'F160A 


Waveform 3 


5.0 






6.0 




ns 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F161A, 74F163A 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500& 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500& 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


130 




90 




MHz 


tpi_H 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 
PE = High 


2.0 
4.0 


4.0 
6.5 


6.5 
10.5 


2.0 
4.0 


7.0 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 
PE = Low 


2.0 
3.5 


4.5 
5.5 


6.5 
8.5 


2.0 
3.5 


7.5 
9.5 


ns 


tpi_H 
tpHL 


Propagation delay 
CP to TC 


Waveform 1 


5.0 
4.5 


7.5 
7.5 


10.5 
10.5 


5.0 
4.0 


11.5 
11.5 


ns 


tpLH 
tpHL 


Propagation delay 
CET to TC 


Waveform 2 


1.5 
2.5 


3.5 
5.0 


6.5 
7.5 


1.5 
2.5 


7.0 
8.0 


ns 


tpHL 


Propagation delay 
MR to Q n 


'F161A 


Waveform 3 


6.5 


8.5 


12.5 


5.5 


13 


ns 


tpHL 


Propagation delay 
MR to TC 


'F161A 


Waveform 3 


6.0 


8.5 


11.0 


5.0 


12.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F161A, 74F163A 


UNIT 


PARAMETER 


T A = +25°C 

V C c.= +5.0V 

C L = 50pF 

R L = 500& 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = soon 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(L) 


Setup time, High or Low 
D n to CP 


Waveform 5 


5.0 
5.0 






5.0 
5.0 




ns 


th(H) 
th(U 


Hold time, High or Low 
D n to CP 


Waveform 5 
















ns 


t s (H) 
t s (L) 


Setup time, High or Low 
PE or SR to CP 


Waveform 5 or 6 


9.0 
6.5 






9.5 
7.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
PE or §R to CP 


Waveform 5 or 6 
















ns 


t s (H) 
ts(U 


Setup time, High or Low 
CEP or CET to CP 


Waveform 4 


10.5 
7.0 






10.5 
7.0 




ns 


th(H) 
th(U 


Hold time, High or Low 
CEP or CET to CP 


Waveform 4 
















ns 


t W (H) 
tw(L) 


Clock pulse width (load), 
High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.5 




ns 


tw(H) 
tw(U 


Clock pulse width (count), 
High or Low 


Waveform 1 


4.0 
6.0 






4.0 
7.0 




ns 


tw(L) 


MR pulse width Low 


'F161A 


Waveform 3 


4.5 






4.5 




ns 


*rec 


Recovery time, 
MR to CP 


'F161A 


Waveform 3 


6.0 






6.5 




ns 
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AC WAVEFORMS 



Qn 



- 1 'max- 






I 



V M 



—tpiH-*- 



KT 



**PHL* 

\VM 



err 



/*" )Cl 



— tPHL— * 



*-lPLH-* h-tpHL-^ 



\5L 



\vm 



Waveform 1. Clock to Output Delays, Maximum Clock Waveform 2. Propagation Delays CET Input to TC Output 

Frequency, and Clock Pulse Width 



V" f * 



CED AND CET 



fc. 



♦*PHL*» 



«n, <>• 



f^-\ 



jr 



v M 



\i. 



y 



Waveform 3. Master Reset Pulse Width, Master Reset 

to Output Delay and Master Reset 

to Clock Recovery Time (T160A, T161A) 



Waveform 4. CEP and CET Setup and Hold Times 



tfgfl-)*. 




F V_> 



*+- t H (H) 




Waveform 5. Synchronous Reset Setup and Hold Times Waveform 6. Parallel Data and Parallel Enable Setup and 

Hold Times 

NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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APPLICATION 



H» ENABLE COUNT _ 
L» DISABLE COUNT 

H -ENABLE COUNT _ 
L = DISABLE COUNT 



CET TC 

CP 

SR Op Ql 02 Q3 



+v C c 



PE Do Di D2 D 3 
CEP 

CET 'F163A TC 

CP 
SR Q Q1 Q 2 Q3 



^ 



TERMINAL COUNTs 6 



H I M 



SR QO Ql 02 03 



A 


I 


I 


I I 


PE 
CEP 


Do 


Dl 


D 2 O3 


CET 






TC 


CP 
SR 


00 


Qi 


02 O3 



11 



CET TC 

CP 
~0 SR Qp Q 1 02 O3 



H I I I 



CET TC 

CP 

SR QO 01 O2 O3 



b. Synchronous Multistage Counting Scheme 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



VM 




h-tTHL(tf) 
— H h-tTLH(tr) 




POSITIVE 
PULSE 



tTLH(tr)-H H- 
tTHL(tf)— ■ 



90% 
VM 



VM- 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



• AMP (V) 




FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Gated serial data inputs 

• Typical shift frequency of 
100MHz 

• Asynchronous Master Reset 

• Fully buffered Clock and Data 
inputs 

• Fully synchronous data transfers 

DESCRIPTION 

The 'F164 is an 8-bit edge-triggered shift 
register with serial data entry and an 
output from each of the eight stages. 
Data is entered serially through one of 
two inputs (D sa • D SD ); either input can 
be used as an active-High enable for 
data entry though the other input. Both 
inputs must be connected together or an 
unused input must be tied High. 

Data shifts one place to the right on 
each Low-to-High transition of the Clock 
(CP) input, and enters into Qo the logical 
AND of the two Data inputs (D sa .D sb ) 
that existed one setup time before the 
rising clock edge. A Low level on the 
Master Reset (MR) input overrides all 
other inputs and clears the register asyn- 
chronously, forcing all outputs Low. 



TYPE 


TYPICAL f M AX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F164 


100MHz 


33mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F164N 


14-Pin Plastic SO 


N74F164D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D sa , D sb 


Data inputs 


1.0/1.0 


20juA/0.6mA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


MR 


Master Reset input 
(active-Low) 


1.0/1.0 


20juA/0.6mA 


Q0-Q7 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1 One (1.0) FAST Unit Load is defined as: 20/xA in the High state and 0.6mA in the Low state. 




PIN CONFIGURATION 



LOGIC SYMBOL 









Dsa LI 




33 v cc 


DsbCI 




H] 07 


Qod 




l2]Q 6 


aid 




H1Q5 


Q 2 jT 




IHO4 


Q 3 [T 




T]MR 


GND \T 




TJcp 






CD04700S 



8 — 
9-0 



Dsb 



Qo Q i Q2 Q3 Q 4 Q5 Qe Q 7 



3 4 5 6 10 11 12 13 



V C c =Pm 14 
GND = Pin 7 



LOGIC SYMBOL (IEEE/IEC) 


8 SRG8 


— _ 


>C1/ — 




!£» 


R 




j. 


T r 








2 


& 


1D 








5. 

6_ 








10 

11 

12 






13 
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LOGIC DIAGRAM 



V cc = Pm 14 
GND - Pin 7 



=D-° • 



MR,. 
(9) -C^O- 



£ 



e 



K 



fe 



jtj 



jtj 



fe 



ft* 



03 

<6) 



©6 

(12) 



0/ 
(13) 

LD01940S 



MODE SELECT— TRUTH TABLE 












OPERATING MODE 


INPUTS 


OUTPUTS 


MR 


CP 


Dsa 


Dsb 


Qo 


Qi - 


Q 7 


Reset (clear) 


L 


X 


X 


X 


L 


L — 


L 


Shift 


H 
H 
H 
H 


T 
t 
t 
t 


I 
I 

h 
h 


I 

h 
I 
h 


L 
L 

L 
H 


qo — 
qo — 

qo — 
qo — 


qe 
qe 
qe 
qe 



H = High voltage level. 

h - High voltage level one set-up time prior to the Low-to-High Clock transition. 
L = Low voltage level. 

I - Low voltage level one set-up time prior to the Low-to-High Clock transition, 
q - Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the Low- 
to-High Clock transition. 
X = Don't care. 
t = Low-to-High Clock transition. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V,L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, 

V| L = MAX, l H = MAX 

V,H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 

V| L = MAX, I l = MAX 

V IH = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, I, = l| K 






-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V| = 7.0V 






100 


HA 


Iih 


High-level input current 


Vcc = MAX, V| = 2.7V 






20 


MA 


IlL 


Low-level input current 


V CC = MAX, V, - 0.5V 






-0.6 


mA 


•os 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


Ice 


Supply current 4 (total) 


V CC = MAX 




33 


55 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure Ice with the serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to Master Reset, and all outputs open. 
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APPLICATION 



CLEAR - 
CLOCK - 



DATA- 
ENABLE - 



CP MR 

ia 

'F164 
ib 
QO Qj 02 03 Q4 QS Q6 Q7 



Do Di 02 D3 D4 D5 De O7 



CP MR 



Qp Qj Q2 03 Q4 Q5 Q6 Q7 



08 O9 D10 D11 012 013 D14 015 



NOTES: 

The 'F164 can be cascaded to form synchronous shift registers of longer length. 
Here, two devices are combined to form a 16-bit shift register. 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F164 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum shift frequency 


Waveform 1 


80 


100 




80 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


3.0 
5.0 


5.0 
7.0 


8.0 
10 


2.5 
5.0 


9.0 
11 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 2 


4.0 


7.5 


10.5 


4.0 


11.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F164 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(U 


Setup time, High or Low 
A or B to CP 


Waveform 3 


7.0 
7.0 






7.0 
7.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
A or B to CP 


1.0 
1.0 






1.0 
1.0 




ns 


tw(H) 
tw(L) 


CP pulse width, High or Low 


Waveform 1 


4.0 
7.0 






4.0 
7.0 




ns 


twd) 


MR pulse width Low 


Waveform 2 


7.0 






7.0 




ns 


tree 


Recovery time 
MR to CP 


Waveform 2 


7.0 






7.0 




ns 
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AC WAVEFORMS 



-1%AX- 



fi V- A \ 

— t w (H) -*U— t w (L)— 

>HL— | K«PLH-* 

\vm TpV M 



I- 



V 



v M 



♦ tp HL *. 



Qn.Q. 



a!" 



/■ 



Waveform 1. Clock to Output Delays And 
Clock Pulse Width 



Waveform 2. Master Reset Pulse Width, 

Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 



Dsa, D«b 



\^f 




Waveform 3. Data Setup and Hold Times 

NOTE: For all waveforms, V M = 1 .5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 




h-tTHL(tf) 
— tTLH(tr) 



tTLH(tr)— 
tTHL(tf)-^ 



• AMP (V) 



90% 
VM 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



June 1987 



6-151 



Signetics 



FAST Products 



FAST 74F166 
Shift Register 



8-Bit Serial/Parallel-ln, Serial Out Shift Register 
Product Specification 



FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20juA in 
High and Low states) 

• Synchronous parallel to serial 
applications 

• Synchronous serial data input for 
easy expansion 

• Clock enable for "do nothing" 
mode 

• Asynchronous Master Reset 

• Exandable to 16-bits in 8-bit 
increments 

DESCRIPTION 

The 166 is a high-speed 8-bit shift regis- 
ter that has fully synchronous serial 
parallel data entry selected by an active- 
Low Parallel Enable (PE) input. When 
the PE is Low one setup time before the 
Low-to-High clock transistion, parallel 
data is entered into the register. When 
PE is High, data is entered into internal 
bit position Q from Serial Data Input 
(D s ), and the remaining bits are shifted 
one place to the right (Qo - Qi - Q2, 
etc.), with each positive-going clock 
transition. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F166 


175MHz 


41mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F166N 


16-Pin Plastic SO 


N74F166D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


PE 


Parallel enable input 


1/0.033 


20hA/20ijlA 


CE 


Clock enable input 


1/0.033 


20/zA/20juA 


CP 


Clock input (active rising edge) 


1/0.033 


20/xA/20juA 


D s 


Serial data input 


2/0.066 


40a/A/40/uA 


D0-D7 


Parallel data input 


1/0.033 


20mA/20juA 


MR 


Master Reset input (active-Low) 


2/0.066 


40aiA/40/uA 


Q 7 


Output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as. 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









d s LT 




HJvcc 


DO CI 




]Upe 


DlCI 




33 d 7 


D 2 [T 




J3]Q 7 


D3E 




1]D6 


c!(T 




13 d 5 


cp[T 




HD D 4 


GND{T 




T]MR 






CD04720S 





1 2 
| | 


3 
| 


4 5 10 
I I I 


11 12 14 
I I I 




Ds Do 


Di 


D2 D3 D4 


D5 De D7 


6-0 


CE 








7 — 


CP 








9-0 


MR 








15 -C 


PE 




Q7 










I 





= Pin 16 
= Pin 8 









15 


R SRG8 
M1 [SHIFT] 
M2 [LOAD] 


13 


J 

2 

3 = 

_4 

J 

_to 

_11 

« 

u 


1 ' r 


1.3D 
2, 3D 


2, 3D 
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For expansion of the register in parallel to 
serial converters, the Q7 output is connected 
to the D s input of the succeeding stage. The 
clock input is a gated OR structure which 
allows one input to be used as an active-Low 
Clock Enable (CE) input. The pin assignment 
for the CP and CE inputs is arbitrary and can 
be reversed for layoutconvenience. The Low- 
to-High transition of CE input should only take 
place while the CP is High for predictable 
operation. A Low on the Master Reset (MR) 
input overrides all other inputs and clears the 
register asynchronously, forcing all bit posi- 
tions to a Low state. 



LOGIC DIAGRAM 



MODE SELECT — FUNCTION TABLE 










OPERATING MODES 


INPUTS 


Q n REGISTER 


OUTPUT 


Pi 


CE 


CP 


Ds 


D0-D7 


Qo 


Qi-Q 6 


Q 7 


Parallel load 


I 


I 


T 
T 


X 
X 


l-l 
h-h 


L 
H 


L-L 
H-H 


L 
H 


Serial shift 


h 
h 


I 
I 


T 
t 


I 
h 


X-X 
X-X 


L 
H 


qo-qs 
qo-qs 


qe 

qe 


Hold (do nothing) 


X 


h 


X 


X 


X-X 


qo 


q-i-q6 


q7 



H = High voltage level. 

h = High voltage level one setup time prior to the Low-to-High Clock transition. 

L = Low voltage level. 

I = Low voltage level one setup time prior to the Low-to-High Clock transition. 

q n = Lower case letters indicate the state of the referenced input (or output) one setup time prior to 

the Low-to-High Clock transition. 
X - Don't care. 
t = Low-to-High Clock transition. 







I 



MR D S 



(15) 
PE 



(2) 



jO>-S 



(4) 




°0 



D 2 



°3 



°4 



06 



(14) (7) (6) 

D 7 CP 51 



( ) - Pin number 
Vcc - Pm 16 
GND - Pin 8 



D 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Mln 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Mln 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V| L = MAX, 
V| H = MIN, I h = MAX 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, V| L - MAX, 
V| H - MIN, Iql - MAX 


±10% Vcc 




0.35 


0.5 


V 


±5%V CC 




0.35 


0.5 


V 


Vik 


Input clamp voltage 


V CC - MIN, 1, = l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Others 


V C c = 0.0V, V| - 7.0V 






100 


ma 


CE, CP 3 






100 


ma 


Iih 


High-level 
input current 


Others 


V C c = MAX, V| = 2.7V 






20 


ma 


MR, D s 






40 


juA 


In 


Low-level 
input current 


Others 


V C c - MAX, V| - 0.5V 






-20 


MA 


MR, D s 






-40 


ma 


bs 


Short-circuit output current 4 


Vcc - MAX 


-60 




-150 


mA 


'cc 


Supply current 4 (total) 


V C c = MAX; MR = D s - 4.5V; 
D n - PE = CE - GND, CP - T 




41 


60 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. When testing CP, CE must remain in High state, whereas CP must remain in High state when testing C"E. 

4. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F166 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

r l = soon 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

r l = soon 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum shift frequency 


Waveform 1 


135 


175 




110 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q 7 


Waveform 1 


5.0 
4.0 


7.5 
6.0 


10.0 
8.0 


5.0 
3.5 


14.0 
9.0 


ns 


tpi_H 
tpHL 


Propagation delay 
MR to Q 7 


Waveform 2 


4.0 


6.5 


8.5 


4.0 


9.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F166 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

r l = soon 


T A = 0°C to 70°C 

V CC = +5.0V±10% 

C L = 50pF 

r l = soon 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n , D s to CP 


Waveform 3 


2.5 
2.5 






3.0 
3.0 




ns 


th(H) 
th(D 


Hold time, High or Low 
D n , D s to CP 


Waveform 3 
















ns 


t s (L) 


Setup time, High or Low 
CE to CP 


Waveform 3 


5.0 






6.0 




ns 


th(H) 


Hold time, High or Low 
CE to CP 


Waveform 3 














ns 


t s (H) 
t s (U 


Setup time, High or Low 
PE to CP 


Waveform 3 


3.0 
3.0 






4.0 
4.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
PE to CP 


Waveform 3 
















ns 


UH) 
tw(L) 


CP pulse width, 
High or Low 


Waveform 1 


3.5 
5.5 






3.5 
6.5 




ns 


tw(D 


MR pulse width Low 


Waveform 2 


4.0 






4.0 




ns 


Vec 


Recovery time MR to CP 


Waveform 2 


4.0 






4.5 




ns 



B 
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AC WAVEFORMS 



-1"MAX- 



It-— -f f*-»PLH— " 



^ 



y_Jf** 



_t w _ 



.^ 



v M 



-tp HL -* 

s 



y 



Waveform 1. Clock to Output Delays and 
Clock Pulse Width 



Waveform 2. Master Reset Pulse Width, 

Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 



MS 






-V H )- l wW) 




/^r\_j^r\ / 



Waveform 3. Setup and Hold Time for PE, D n , D s , and CE to CP 

NOTE: For all waveforms, Vm = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable performance. 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



-tw- 



V M 



VM- 




K-tTHL(tf) 
*-t T LH(tr) 



tTLH(«r)-H 
tTHL(tf)— 



• AMP (V) 



90% 
VM 



VM 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor, see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R-r = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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'F168 — 4-Bit Up/Down BCD Decade Synchronous Counter 
Product Specification 



FEATURES 

• Synchronous counting and 
loading 

• Up/Down counting 

• Modulo 16 binary counter 
— T169 

• BCD decade counter— -'F1 68 

• Two Count Enable inputs for 
n-bit cascading 

• Positive edge-triggered Clock 

• Built-in look-ahead carry 
capability 

• Presettable for programmable 
operation 

DESCRIPTION 

The 'F168 is a synchronous, presettable 
BCD decade up/down counter featuring 
an internal Carry look-ahead for applica- 
tions in high-speed counting designs. 
Synchronous operation is provided by 
having all flip-flops clocked simulta- 
neously so that the outputs change coin- 
cident with each other when so instruct- 
ed by the Count Enable inputs and 
internal gating. This mode of operation 
eliminates the output spikes which are 
normally associated with asynchronous 
(ripple clock) counters. A buffered Clock 
input triggers the flip-flops on the Low- 
to-High transition of the clock. 

PIN CONFIGRATION 









u/o|T 




H]Vcc 


cpfT 




]Ufc 


DoU 




JilOo 


°l[I 




ID q i 


D 2 [T 




m°2 


**\L 




B Q3 


cepDl 




i£]cff 


gndGl 




13 pi 






CD04710S 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F168 


115MHz 


35mA 


74F169 


115MHz 


35mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F168N, N74F169N 


16-Pin Plastic SO 


N74F168D, N74F169D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


CEP 


Count enable parallel input 
(active-Low) 


1.0/1.0 


20/^iA/0.6mA 


err 


Count enable trickle input 
(active-Low) 


1.0/2.0 


20/uA/1.2mA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20/LtA/0.6mA 


D0-D3 


Parallel data inputs 


1.0/1.0 


20*iA/0.6mA 


PE 


Parallel enable input 
(active-Low) 


1.0/1.0 


20MA/0.6mA 


U/D 


Up/down count control input 


1.0/1.0 


20/uA/0.6mA 


Q0-Q3 


Flip-flop outputs 


50/33 


1.0mA/20mA 


TC 


Terminal count output 
(active-Low) 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



9 


3 


4 


5 


6 




A 


| 


| 


| 


| 






PE 


Do 


Dl 


o? 


°3 




1 — 


U/D 












2— ■ 
7-0 


CP 
CEP 








TC 


0-15 


10-0 


CET 
















Qo 


Qi 


Q 2 


03 








1 

14 


1 

13 


r 
12 


11 












LS04070S 


Vcc -Pin 16 










GND- Pin 8 











'F168 



'F169 



9 

1 

ZJb» 
2 

n 


ctroivio 

MKCNT/LOAD] 
M2[UP/55WN1 
04 

2:1 lo3 

>1.2,3+ 
>C6/1,5,3- 


3 


T.so V 


4 


V 


• 


V 


« ._ 


V 




2.4CT-0 
2.4CT-9 



CTRDIV16 
-JMUCN T/LOAO ] 
- M2JUP/65WN1 

ioLcs. I 
7 r> , &1J03 



2,4CT«0 ^«-p 
2.4CT-15 i»J 
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The counter is fully programmable; that is, the 
outputs may be preset to either level. 

Presetting is synchronous with the clock and 
takes place regardless of the levels of the 
Count Enable inputs. A Low level on the 
Parallel Enable (PE) input disables the count- 
er and causes the data at the D n input to be 
loaded into the counter on the next Low-to- 
High transition of the clock. 

The direction of counting is controlled by the 
Up/Down (U/D) input; a High will cause the 
count to increase, a Low will cause the count 
to decrease. 

The Carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous ap- 
plications without additional gating. Instru- 
mental in accomplishing this function are two 
Count Enable inputs (CET.CEP) and a Termi- 
nal Count (TC) output. Both Count Enable 
inputs must be Low to count. The CET input is 
fed forward to enable the TC output. The TC 
output thus enabled will produce a Low out- 
put pulse with a duration approximately equal 
to the High level portion of the Qo output. This 
Low level TC pulse is used to enable succes- 
sive cascaded stages. See Figure 1 for the 
fast synchronous multi-stage counting con- 
nections. 



The 'F169A is identical except that it is a 
Modulo 16 counter. 



FUNCTIONAL DESCRIPTION 

The 'F168 and 'F169 use edge-triggered J-K- 
type flip-flops and have no constraints on 
changing the control or data input signals in 
either state of the Clock. The only require- 
ment is that the various inputs attain the 
desired state at least a setup time before the 
rising edge of the Clock and remain valid for 
the recommended hold time thereafter The 
parallel load operation takes precedence 
over the other operations, as indicated in the 
Mode Select Table. When PE is Low, the data 
on the D - D 3 inputs enter the flip-flops on 
the next rising edge of the Clock. In order for 
counting to occur, both CEP and CET must 
be Low and PE must be High; the U/D input 
then determines the direction of counting. 
The Terminal Count (TC) output is normally 
High and goes Low, provided that CET is 
Low, when a counter reaches zero in the 
Count Down mode or reaches 9 (15 for the 
'F169) in the Count Up mode. The TC output 
state is not a function of the Count Enable 
Parallel (CEP) input level. The TC output of 
the 'F168 decade counter can also be Low in 
the illegal states 11, 13 and 15, 



which can occur when power is turned on or 
via parallel loading. If an illegal state occurs, 
the 'F168 will return to the legitimate se- 
quence within two counts. Since the TC 
signal is derived by decoding the flip-flop 
states, there exists the possibility of decoding 
spikes on TC. For this reason the use of TC 
as a clock signal is not recommended (see 
logic equations below). 



1) Count Enable = CEP. CET. PE 

2) Up- TC = Q .Q 3 -(U/D).CET 

3) Down: TC = Q .Qi-Q 2 -Q3-(U/D) 

• CET 



MODE SELECT TABLE 


PE 


CEP 


CET 


U/D 


ACTION ON RISING 
CLOCK EDGE 


L 
H 

H 

H 
H 


X 

L 

L 

H 
X 


X 

L 

L 

X 

H 


X 

H 

L 

X 
X 


Load (D n -*Q n ) 

Count Up 

(Increment) 

Count Down 

(Decrement) 

No Change (Hold) 

No Change (Hold) 



H = High Voltage Level 
L = Low Voltage Level 
X = Don't care 



MODE SELECT — FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


CP 


U/D 


CEP 


CET 


PE 


D n 


Qn 


TC 


Parallel load 




X 
X 


X 
X 


X 
X 


I 
I 


I 
h 


L 
H 


(D 
(D 


Count up 




h 


I 


I 


h 


X 


Count Up 


(D 


Count down 




I 


I 


I 


h 


X 


Count Down 


(D 


Hold (do nothing) 




X 
X 


h 
X 


X 

h 


h 
h 


X 
X 


q n 


(D 
H 



H = High voltage level steady state 

h = High voltage level one setup time prior to the Low-to-High clock transition 

L = Low voltage level steady state 

I = Low voltage level one setup time prior to the Low-to-High clock transition 

X = Don't care 

q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 

t = Low-to-High clock transition 

NOTE: _ 

1 The TC is Low when CET is Low and the counter is at Terminal Count Terminal Count Up is (HHHH) and Terminal Count Down is (LLLL) for 'F169 
The TC is Low when CET is Low and the counter is at Terminal Count Terminal Count Up is (HLLH) and Terminal Count Down is (LLLL) for 'F168 
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STATE DIAGRAMS 



T168 














F169 










m 

Ti 


nr 


m 


TztFTz: 


JTtr 


^JH 


fTtzdjfc^ntr 


JT| 




fis| 










Qjj 


I ♦ iioi iisl 






Ti 










i l 


m if m 


\*y 


'— f?3lj 


[14] 










\t] 


Ti Ell E3 




IT 












jf 


Fth^MTh^TTh"" 


T?L 


•— 03 


OH 










QJ 


♦ COUNTDOWN 

COUNT UP 




LD01970S 


E3- 


« 


[Til 


""jTofci 


■^JTJ^z 


1 1 










— ►. 


COUNT DOWN 
COUNT UP 






















LD01980S 



LOGIC DIAGRAM, T168 



(3)Oo ^o- 



(OD3 



(7)C|P-n_o( \ 

(iojcet— r-q— / 



(2) CP- 

(1) u/o- 



Vcc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 




-0^ — Q <14) 



■<^— °1 ( 



-C^ Q 2 <12) 



-o^ Q 3 (H) 



j ^ 0- TC C 
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LOGIC DIAGRAM, T169 



V cc - Pm 16 
GND - Pin 8 
( ) - Pin numbers 




~o^— O ( 



♦— — 0^— Q, (13) 



-C^~- G 2< 



■o^ — Q 3 d 



_0»-TCf 



APPLICATIONS 



cp>- 



PE> 



u/o> 



B 



hiii 



J? °0 D, 2 D 3 



TC 



CP 
CEP 

CET Qo ©1 ©2 Q 3 
I I I I 



j5 



XT 



J L 



u; PE 0, D 2 D 3 



CP 



TC 



■0 CEP 

CET Q Q, Q 2 Q 3 

I I I I 



r^ 



A I I I I 



«F °0 °1 °2 °3 



TC 



CP 

CEP 

CET Q Q t Q 2 Q3 



Ti 1 1 1 



u/ PE 0! 2 3 

CP TC 

CEP 

< CET q q Ql Q 2 Q 3 



LEAST SIGNIFICANT 
4-BIT COUNTER 



MOST SIGNIFICANT 
4-BIT COUNTER 



Figure 1. Synchronous Multistage Counting Scheme 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


■out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


IOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 










74F168, T169 


UNIT 


PARAMETER 


TEST CONDITIONS' 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

V| L = MAX, Ioh = MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 

V| L = MAX, l 0L = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC - MIN, I, - l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V CC - MAX, V| = 7.0V 






100 


MA 


>IH 


High-level input current 


V C c - MAX, V, - 2.7V 






20 


ma 


Iil 


Low-level input current 


CET input 


V C c - MAX, V| - 0.5V 






-1.2 


mA 


Other inputs 






-0.6 


mA 


tos 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current 4 (total) 


V CC - MAX 




35 


52 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc " 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Ice is measured after applying a momentary 4.5V, then ground to the clock input with all other inputs grounded and outputs open. 



B 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F168, 'F169 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


f MAX 


Maximum clock frequency 


Waveform 1 


100 


115 




90 




MHz 


tPLH 
tpHL 


Propagation delay 

CP to Q n (PE, High or Low) 


Waveform 1 


3.0 
4.0 


6.5 
9.0 


8.5 
11.5 


3.0 
4.0 


9.5 
13.0 


ns 


tPLH 
tpHL 


Propagation delay 
CP to TC 


Waveform 1 


5.5 
4.0 


12.0 
8.5 


15.5 
11.0 


5.5 
4.0 


17.0 
12.5 


ns 


tpLH 
tpHL 


Propagation delay 
CET to TC 


Waveform 2 


2.5 
2.5 


4.5 
6.0 


6.0 
8.0 


2.5 
2.5 


7.0 
9.0 


ns 


tPLH 
tpHL 


Propagation delay 
U/D to TC 


'F168 


Waveform 3 


3.5 
4.0 


8.5 
12.5 


11.0 
16 


3.5 
4.0 


12.5 
17.5 


ns 


tPLH 
tpHL 


Propagation delay 
U/D to TC 


'F169 


Waveform 3 


3.5 
4.0 


8.5 
8.0 


15.0 
10.5 


3.5 
4.0 


15.5 
12.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F168, 'F169 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time, High or Low 
D n to CP 


Waveform 4 


4.0 
4.0 






4.5 
4.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to CP 


Waveform 4 


3.0 
3.0 






3.5 
3.5 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
CEP or CET to CP 


Waveform 5 


5.0 
5.0 






5.5 
5.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
CEP or CET to CP 


Waveform 5 
















ns 


t s (H) 
t s (D 


Setup time, High or Low 
PE to CP 


Waveform 4 


8.0 
8.0 






9.0 
9.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
PE to CP 


Waveform 4 
















ns 


ts(H) 
t s (L) 


Setup time, High or Low 
U/D to CP 


■F168 


Waveform 6 


11.0 
16.5 






12.5 
18.0 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
U/D to CP 


■F169 


Waveform 6 


11.0 
7.0 






12.5 
8.0 




ns 


th(H) 
th(D 


Hold time, High or Low 
U/D to CP 


Waveform 6 
















ns 


tw(H) 
tw(L) 


CP pulse width, 
High or Low 


Waveform 1 


5.0 
5.0 






5.5 
5.5 




ns 
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WAVEFORM (Typical Load, Count, and Inhibit Sequences) 

Illustrated below is the following sequence for the 'F168. The operation of the 'F169 is similar. 

1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 




41 1 




INHIBIT-^| [<+- 



9 8 
-COUNTDOWN 



B 
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AC WAVEFORMS 
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Waveform 1. Clock to Output Delays and 
Clock Pulse Width 



Waveform 2. Propagation Delays CET 
Input to Terminal Count Output 
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Waveform 3. Propagation Delays U/D 
Control to Terminal Count Output 



Waveform 4. Parallel Data and Parallel 
Enable Setup and Hold Times 
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Waveform 5. Count Enable Setup and Hold Times 



Waveform 6. Up/Down Control Setup and Hold Times 



NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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TEST CIRCUIT AND WAVEFORM 
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Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

Rl - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt " Termination resistance should be equal to Zout 

of pulse generators. 
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Input Pulse Definition 




FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


t"THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Edge-triggered D-type register 

• Gated clock enable for hold "do 
nothing" mode 

• 3-State output buffers 

• Gated output enable control 

• Speed upgrade of N8T10 and 
current sink upgrade 

• Controlled output edges to 
minimize ground bounce 

• 48mA sinking capability 

DESCRIPTION 

The 'F173 is a High-speed 4-bit parallel 
load register with clock enable control, 
3-state buffered outputs, and Master 
Reset (MR). When the two clock Enable 
(Eo and E^ inputs are Low, the data on 
the D inputs is loaded into the register 
simultaneously with Low-to-High Clock 
(CP) transition. When one or both E 
inputs are High one setup time before 
the Low-to-High clock transition, the reg- 
ister retains the previous data. Data 
inputs and clock Enable inputs are fully 
edge-triggered and must be stable only 
one setup time before the Low-to-High 
clock transition. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F173 


100MHz 


23mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to + 70°C 


16-Pin Plastic DIP 


74F173N 


16-Pin Plastic SOL 


74F173D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 3 


Data inputs 


1.0/1.0 


20fxA/0.6mA 


CP 


Clock input 


1.0/1.0 


20juA/0.6mA 


Eo, *i 


Clock Enable input 


1.0/1.0 


20/uA/0.6mA 


MR 


Master Reset input 


1.0/1.0 


20/zA/0.6mA 


OE 0l OEi 


Output Enable input 


1.0/1.0 


20/iiA/0.6mA 


Q0-Q4 


Data outputs 


750/80 


15mA/48mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 
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TOP VIEW 
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V cc = Pin 16 
GND = Pin 8 
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DESCRIPTION (Continued) 

The Master Reset (MR) is an active-High 
asynchronous input. When the MR is High, all 
four flip-flops are reset (cleared) indepen- 
dently of any other input condition. 

LOGIC DIAGRAM 



The 3-State output buffers are controlled by a 
2-input NOR gate. When both Output Enable 
(Slo and 5€i) inputs are Low, the data in the 
register is presented at the Q output. When 
one or both QE inputs are High, the outputs 



are forced to a High-impedance "OFF" state. 
The 3-State output buffers are completely 
independent of the register operation; the OE 
transition does not affect the clock and reset 
operations. 
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V cc = Pin 16 
GND - Pin 8 
( ) = Pin numbers 



FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


MR 


CP 


Eo 


E1 


D n 


Q n (Register) 


Reset (clear) 


H 


X 


X 


X 


X 


L 


Parallel load 


L 
L 


t 
t 


I 

I 


I 
I 


I 
h 


L 
H 


Hold (do nothing) 


L 
L 


X 
X 


h 
X 


X 

h 


X 
X 


q n 



B 



H = High voltage level 

h = High voltage level one setup time prior to Low-to-High clock transition 

L = Low voltage level 

I = Low voltage level one setup time prior to Low-to-High clock transition 

q n = Lower case letters indicate the state of the referenced input (or output) on setup time prior to 

the Low-to-High clock transition 
X = Don't care 
t = Low-to-High clock transition 
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FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


Q n (Register) 


OE 


oil 


Qn 


Read 


L 
H 


L 

L 


L 
L 


L 
H 


Disabled 


X 
X 


H 
X 


X 

H 


Z 
Z 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z - High-impedance "OFF" state 

ABSOLUTE MAXIMUM RATINGS (Operating beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


V UT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


96 


mA 


T a 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-15 


mA 


"OL 


Low-level output current 






48 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS 



SYMBOL 








_ __.._.._..•.... **i 




LIMITS 


UNIT 


PARAMETER 


TESl UUNUI 1 iuns ■ 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC - MIN 
V| L =MAX 
V| H =MIN 


l H = -3mA 


±10% V CC 


2.4 






V 


±5% V CC 


2.7 






V 


loH^-ISmA 


±10% V CC 


2.0 






V 


±5% V C c 


2.0 






V 


Vol 


Low-level output voltage 


Vcc - MIN 
V| L =MAX 
V| H - MIN 


Iql - MAX 


±10% V C c 




0.38 


0.55 


V 


±5% V C c 




0.38 


0.55 


V 


V|K 


Input clamp voltage 


V CC -MIN, h-liK 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V, - 7.0V 






100 


HA 


Iih 


High-level input current 


V CC - MAX, V| - 2.7V 






20 


HA 


I.L 


Low-level input current 


Vcc - MAX, V| - 0.5V 






-0.6 


mA 


'OZH 


OFF-state output current, 
High-level voltage applied 


V CC - MAX, V - 2.7V 






20 


HA 


•OZL 


OFF-state output current, 
High-level voltage applied 


Vcc-MAX, V - 0.5V 






-20 


MA 


'os 


Short-circuit output current 3 


V CC " MAX 


-60 




-150 


mA 


ice 


Supply current (total) 


Icch 


V cc = MAX 




19 


26 


mA 


Iccl 




27 


37 


mA 


'ccz 










23 


32 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs should be performed last. 



D 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V C c = 5.0V 
C L = 50pF 
R L = 500ft 


T A = 0°C to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


125 




90 




MHz 


tpi_H 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.5 
6.0 


6.5 
8.0 


9.0 
10.5 


4.0 
5.5 


10.0 
11.5 


ns 


tpHL 


Propagation delay MR to Q n 


Waveform 2 


6.5 


8.5 


11.5 


6.0 


12.5 


ns 


tpZH 
tpZL 


Output Enable time to 
High or Low level 


Waveform 4 
Waveform 5 


3.5 
5.5 


5.0 
7.0 


8.0 
10.0 


2.5 
4.5 


8.5 
11.0 


ns 
ns 


tpHZ 
tpLZ 


Output Disable time to 
High or Low level 


Waveform 4 
Waveform 5 


1.5 
3.0 


3.5 
5.0 


7.0 
8.5 


1.0 
2.5 


8.0 
9.0 


ns 


tTZL 
tTHZ 


Transition Time 

10% to 90%, 90% to 10% 


Waveform 4 
Waveform 5 


4.0 
2.0 


7.5 
5.0 


10.0 
8.0 


4.0 
2.0 


11.0 
8.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V C c = 5.0V 
C L = 50pF 
R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time 
D n to CP 


Waveform 3 


2.5 
2.5 






3.0 
4.0 




ns 


t h (H) 
th(L) 


Hold time 
D n to CP 


Waveform 3 
















ns 


t s (H) 
t s (L) 


Setup time 
E n to CP 


Waveform 3 


4.5 
7.5 






5.0 
8.5 




ns 


th(H) 
th(U 


Hold time, E n to CP 


Waveform 3 
















ns 


t w (H) 
tw(L) 


CP Pulse width 
High or Low 


Waveform 1 


3.0 
6.0 






3.0 
6.0 




ns 


t w (H) 


MR Pulse width 
High 


Waveform 2 


3.5 






3.5 




ns 


tree 


Recovery time, MR to CP 


Waveform 2 


4.5 






5.5 




ns 
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AC WAVEFORMS 
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Waveform 1. Propagation Delay, Clock and Enable Inputs 

to Outputs, Clock and Enable Widths 

and Maximum Clock Frequency 



Waveform 2. Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock Recovery Time 
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Waveform 3. Data and Select Setup and Hold Times 
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Waveform 4. 3-state Output Enable Time to High Level 
and Output Disable Time From High Level 
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Waveform 5. 3-state Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: V M = 1 5V. 
The Shaded Area Indicates When the Output is Permitted to Change for Predictable Output Performance. 
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TEST CIRCUIT AND WAVEFORMS 





NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 




r— tTHL(tf) 
— tTLHOr) 



tTLH(tr)- 
tTHL(tf)- 




AMP (V) 



90% 
VM 



90%- 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T - Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Six edge-triggered D-type flip- 
flops. 

• Buffered common Clock 

• Buffered, asynchronous Master 
Reset 

DESCRIPTION 

The 'F174 has six edge-triggered D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock 
(CP) and Master Reset (MR) inputs load 
and reset (clear) all flip-flops simulta- 
neously. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition 
is transferred to the corresponding flip- 
flop's Q output. 

All Q outputs will be forced Low inde- 
pendent of Clock or Data inputs by a 
Low voltage level on the MR input. The 
device is useful for applications where 
true outputs only are required, and the 
Clock and Master Reset are common to 
all storage elements. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F174 


100MHz 


35mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F174N 


16-Pin Plastic SO 


N74F174D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D0-D5 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


MR 


Master Reset input 
(active-Low) 


1.0/1.0 


20]uA/0.6mA 


Q0-Q5 


Data outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 









BS|T 




]Dv cc 


QoLI 




J5J0B 


Dod 




33 d 5 


DiLT 




H°4 


Q1E 




illCU 


D 2 (T 




TJJD3 


Q2LI 




1°3 Q 3 


GNDJT 




T]cp 






CD05370S 





3 

| 


4 

I 


6 


11 

I 


13 

| 


14 






D 


Dl 


D 2 


3 


■>4 


D 5 




9 


CP 














1—0 


MR 
















Qo 


°1 


Q 2 


03 


°4 


05 






I 
2 


I 
5 


I 
7 


1 
10 


I 
12 


I 

15 














LS05050S 


V C c =Pm 16 












GND = Pin 8 













LOGIC SYMBOL (IEEE/IEC) 


_3 

_4 

J 


1D 


2_ 

5_ 

7_ 


U 

13 

14 




10 

12_ 

15 


LS05060S 
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LOGIC DIAGRAM 




FUNCTION TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUTS 


MR 


CP 


D n 


On 


Reset (clear) 
Load "1" 
Load "0" 


L 
H 
H 


X 

t 
t 


X 

h 

I 


L 
H 
L 



H - High voltage level steady state 

h = High voltage level one setup time prior to the Low-to-High clock transition 
L - Low voltage level steady state 

I = Low voltage level one setup time prior to the Low-to-High clock transition 
X ■ Don't care 
t - Low-to-High clock transition 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


■iK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F174 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

Vil = MAX, Ioh = MAX 

V| H = MIN 


±10%V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, 

V| L = MAX, Iol = MAX 

V| H = MIN 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V C c = MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V, = 7.0V 






100 


ma 


"IH 


High-level input current 


V cc = MAX, V, = 2.7V 






20 


fxA 


Iil 


Low-level input current 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


•os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


V C c = MAX, D n = MR = 4.5V, CP = t 




35 


45 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F174 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


80 


100 




80 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n or Q n 


Waveform 1 


3.5 
4.5 


5.5 
6.0 


8.0 
10.0 


3.5 
4.5 


9.0 
11.0 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 3 


5.0 


8.5 


14.0 


5.0 


15.0 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F174 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time, High or Low 
D n to CP 


Waveform 2 


4.0 
4.0 






4.0 
4.0 




ns 
ns 


t h (H) 
th(L) 


Hold time, High or Low 
D n to CP 


Waveform 2 
















ns 


t w (H) 


CP pulse width, 
High or Low 


Waveform 1 


4.0 
6.0 






4.0 
6.0 




ns 
ns 


t w (L) 


MR pulse width Low 


Waveform 3 


5.0 






5.0 




ns 


tree 


Recovery time 
MR to CP 


Waveform 3 


5.0 






5.0 




ns 
ns 
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AC WAVEFORMS 



-1"MAX- 



Vm \vm ;^m \ 



— t w <H)-~ h— t w (L)— 

— IPHL-i 



-*-»PLH-^ 



\2L 



fZ 



»M »M 




^^^_/ 



Waveform 1. Clock to Output Delays, Clock Pulse Width, 
"; Free 



and Maximum Clock Frequency 



Waveform 2. Data Setup and Hold Times 



Vm 



F 



k-*r»c-*| 

J 



-tpHL — 



On 



\i. 



f 



Waveform 3. Master Reset Pulse Width, Master Reset to Output Delay and Master Reset to Clock Recovery Time 

NOTE: For alt waveforms, V M = 1 5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



TEST CIRCUIT AND WAVEFORM 



PULSE 
GENERATOR 



V.N 



— toj— •- o.u.t. tej i 1 

Rt| ' | ' Ct7% £» 



Vour 




AMP (V) 




POSITIVE 
PULSE 



— tTLH(tr) 




tTHL(«f)— 








■jf-90% 




90%i 






VM 


— tw— 


vm^ 


S 


[•10% 



AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 

C(_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. 
Rate 


Pulse 
Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Four edge-triggered D flip-flops 

• Buffered common Clock 

• Buffered, asynchronous Master 
Reset 

• True and complementary output 

DESCRIPTION 

The 'F175 is a quad, edge-triggered D- 
type flip-flop with individual D inputs and 
both Q and Q outputs. The common 
buffered Clock (CP) and Master Reset 
(MR) inputs load and reset (clear) all flip- 
flops simultaneously. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition, 
is transferred to the corresponding flip- 
flop's Q output. 

All Q outputs will be forced Low inde- 
pendantly of Clock or Data inputs by a 
Low voltage level on the MR input. The 
device is useful for applications where 
both true and complement outputs are 
required, and the Clock and Master Re- 
set are common to all storage elements. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F175 


140MHz 


25mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F175N 


16-Pin Plastic SO 


N74F175D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 3 


Data inputs 


1.0/1.0 


20piA/0.6mA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20/uA/0.6mA 


MR 


Master Reset input 
(active-Low) 


1.0/1.0 


20MA/0.6mA 


Q0-Q3 


True outputs 


50/33 


1.0mA/20mA 


Q0-Q3 


Complementary outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



fl 



PIN CONFIGURATION 









smrr 




HIVCC 


QoH 




Hos 


OoLI 




Hjfi, 


°oLI 




JH°3 


*>iE 




33 D 2 


01LI 




i3«2 


Q 1L T 




TojGa 


QNO(T 




T|cp 






CD04660S 



LOGIC SYMBOL 










4 
| 


5 

| 


12 13 

1 1 








»0 


01 


°2 D 3 




9 — 


CP 










1 -0 


MR 












Qo 


Qo 


Qi Qi 


0.2 Cfc Q3 


Q3 




? 


I 


Y I 


Y 1 Y 


I 


3 


2 


6 7 


11 10 14 


15 

LS03900S 



LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIAGRAM 



IBifi 



id) 1(9) 



-OpCP 

R °|On 



(3) 



Q 
-CfcCP 



Ro ( 

X 



(12) 



D Q 
-O^CP 

R D °|0-1 



(11) 



Q 
-0>CP 



R Q Pn 

(14) 



(15) 



Qo Qo 



Qi Qi 



o 2 o 2 



o 3 Q 3 

LD01921S 



V C c =Pm 16 
GND = Pin 8 



MODE SELECT -FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


MR 


CP 


D n 


Qn 


Qn 


Reset (clear) 


L 


X 


X 


L 


H 


Load "1" 


H 


T 


h 


H 


L 


Load "0" 


H 


T 


I 


L 


H 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 



H = High voltage level steady state 

h = High voltage level one setup time prior to the 

Low-to-High clock transition 
L - Low voltage level steady state 
I » Low voltage level one setup time prior to the 

Low-to-High clock transition 
X = Don't care 
t = Low-to-High clock transition 



this table may impair the useful life of the device, 
over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F175 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MINI, V| L = MAX, 
V, H = MIN, Ioh = MAX 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, V| L = MAX, 
V| H = MIN, Iqh = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V, K 


Input clamp voltage 


V CC = MIN, I, = l, K 




-0.73 


-1.2 


V 


ii 


Input current at maximum input voltage 


V cc = MAX, V| = 7.0V 






100 


ma 


■lH 


High-level input current 


V cc = MAX, V| = 2.7V 






20 


ma 


Iil 


Low-level input current 


V C c = MAX, V, = 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V C c = MAX, D n = MR = 4.5V, CP = T 




25 


34 


mA 



NOTES: 

"I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F175 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fmax 


Maximum clock frequency 


Waveform 1 


100 


140 




100 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n or Q n 


Waveform 1 


4.0 
4.0 


5.0 
6.5 


6.5 
8.5 


4.0 
4.0 


7.5 
9.5 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 3 


4.5 


9.0 


11.5 


4.5 


13 


ns 


tpLH 


Propagation delay 
MR to Q n 


Waveform 3 


4.0 


6.5 


8.0 


4.0 


9.0 


ns 



B 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F175 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500& 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n to CP 


Waveform 2 


3.0 
3.0 






3.0 
3.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to CP 


Waveform 2 


1.0 
1.0 






1.0 
1.0 




ns 


t w (H) 
tw(L) 


CP Pulse width, High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


tw(L) 


MFT Pulse width Low 


Waveform 3 


5.0 






5.0 




ns 


tree 


Recovery time 
MFf to CP 


Waveform 3 


5.0 






5.0 




ns 



AC WAVEFORMS 



Qn 



fi> V" & \ 



- 1/f MAX- 



<W(H) ■ | ■ tw(L)- 
— *PHL— 



V 



♦'PHL-* 



—tPLM-*- 



f: 



"•"tPLH-*- 



jf7 




*WH)h 



t'v m V -X V M 



V 



Waveform 1. Clock to Output Delays 
and Clock Pulse Width 



Waveform 2. Data Setup and Hold Times 



MR : 


k 


i 


'*. 




— tw<L)-— 


—4t«c 


CP 




-f"» 




- *PHL - 


L V 




Qn 


**PLM* 


» -/v„ 






On 


k 


i \ V M 



Waveform 3. Master Reset to Output Delay, Master 
Reset Pulse Width, and Master Reset Recovery Time 

NOTE: For all waveforms, V M - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 




Test Circuit for Totem-Poie Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



\l2 



(— tTHL(tf) 



tTLH(«r)-H h— 



V M « 1 5V 

Input Pulse Definition 



■ AMP (V) 



— tTLHOr) 




tTHL(tf)— 






— 


jf-90% 




90%^ 






VM 


— tw— 


VM^ 




r 10% 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Provides 16 arithmetic 
operations: add, subtract, 
compare, and double; plus 12 
other arithmetic operations 

• Provides all 16 logic operations 
of two variables: Exclusive-OR, 
Compare, AND, NAND, NOR, OR, 
plus 10 other logic operations 

• Full look-ahead Carry for High- 
speed arithmetic operation on 
long words 

• 40% faster than 'S181 with only 
30% 'S181 power consumption 

• Available in 300mil-wide 24-pin 
Slim DIP package 

DESCRIPTION 

The 'F181 is a 4-bit High-speed parallel 
Arithmetic Logic Unit (ALU). Controlled 
by the four Function Select inputs 
(S0-S3) and the Mode Control input 
(M), it can perform all the 16 possible 
logic operations or 16 different arithme- 
tic operations on active-High or active- 
Low operands. The Function Table lists 
these operations. 



PIN CONFIGURATION 









Bod 




I3 v cc 


*oU 




10*1 


S3 [I 




«]B1 


s 2 E 




13 a 2 


•id 




20} "b 2 


sod 




H1A3 


Cnd 




H\*2 


M \T 




17]G 


?od 




H]Cn+4 


F1Q0 




m * 


f 2 GI 




u]A = B 


QN0Q2 




mh 






CD04240S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F181 


7.3ns 


43mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V± 10%; T A = 0°C to +70°C 


24-Pin Plastic DIP 


N74F181N 


24-Pin Plastic SOL 


N74F181D 



NOTE: 

1. For information regarding devices processed to Military Specifications, see the Signetics Military 
Products Data Manual. 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


M 


Mode control input 


1.0/1.0 


20/uA/0.6mA 


Ao - A3, Bq - B3 


Operand inputs 


1.0/3.0 


20juA/1.8mA 


So -S3 


Function select inputs 


1.0/4.0 


20juA/2.4mA 


C n 


Carry input 


1.0/5.0 


20juA/3.0mA 


Cn + 4 


Carry output 


50/33 


1.0mA/20mA 


A = B 


Compare output 


*OC/33 


*OC/20mA 


F0-F3 


Outputs 


50/33 


1.0mA/20mA 


G 


Carry generate output 


50/33 


1.0mA/20mA 


P 


Carry propagate output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 
*OC = Open-Collector 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



Active-High Operands 




2 1 23 22 21 20 19 18 
II II II II 




7 —0 


Ao Bo Ai Bi A2 B2 A3 83 
c n C n +4 


O — 16 


8 


m a = b 


14 


6 

5 1 

4 


50 G 

51 P 

52 P 

5 3 FO F1 F2 F3 


17 




I I I I 
9 10 11 13 

L 


S03310S 


i 


Active-Low Operand 

2 1 23 22 21 20 19 18 

Ai «U AA AA 


S 


7 


A0B0 A181 A 2 B 2 A3B3 
Cn Cn+4 


16 


8 


M A = B 


14 


6 

5 

4 


So G 
S 3 F f-i F 2 F 3 


B— 17 
O— IS 




V t ? ? 

9 10 11 13 

L 


303370S 


V cc - Pm 24 
GND = Pm 12 
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When the Mode Control input (M) is High, all 
internal carries are inhibited and the device 
performs logic operations on the individual 
bits as listed. When the Mode Control input is 
Low, the carries are enabled and the device 
performs arithmetic operations on the two 4- 
bit words. The device incorporates full inter- 
nal carry look-ahead and provides for either 
ripple carry between devices using the C n + 4 
output, or for carry look-ahead between pack- 
ages using the signals P (Carry Propagate) 
and G (Carry Generate). P and G are not 
affected by carry in. When speed require- 
ments are not stringent, it can be used in a 
simple ripple carry mode by connecting the 
Carry output (C n + 4) signal to the Carry input 
(C n ) of the next unit. For High-speed opera- 
tion the device is used in conjunction with the 



'182 carry look-ahead circuit. One carry look- 
ahead package is required for each group of 
four '181 devices. Carry look-ahead can be 
provided at various levels and offers High- 
speed capability over extremely long word 
lengths. 

The A = B output from the device goes High 
when all four F outputs are High and can be 
used to indicate logic equivalence over 4 bits 
when the unit is in the subtract mode. The 
A = B output is open-collector and can be 
wired - AND with other A = B outputs to give 
a comparison for more than 4 bits. The A = B 
signal can also be used with the C n + 4 signal 
to indicate A > B and A < B. 

The Function Table lists the arithmetic opera- 
tions that are performed without a carry in. An 



incoming carry adds a one to each operation. 
Thus, select code LHHL generates A minus B 
minus 1 (two's complement notation) without 
a carry in and generates A minus B when a 
carry is applied. Because subtraction is actu- 
ally performed by complementary addition 
(one's complement), a carry out means bor- 
row; thus, a carry is generated when there is 
no underflow and no carry is generated when 
there is underflow. 

As indicated, this device can be used with 
either active-Low inputs producing active-Low 
outputs or with active-High inputs producing 
active-High outputs. For either case, the table 
lists the operations that are performed to the 
operands labeled inside the logic symbol. 



MODE SELECT— FUNCTION TABLE 


MODE SELECT INPUTS 


ACTIVE HIGH INPUTS 
& OUTPUTS 


S3 


S 2 


Si 


So 


Logic 
(M = H) 


Arithmetic** 
(M = L)(C n = H) 


L 


L 


L 


L 


A 


A 


L 


L 


L 


H 


A + B 


A + B 


L 


L 


H 


L 


AB 


A + B 


L 


L 


H 


H 


Logical 


minus 1 


L 


H 


L 


L 


AB 


A plus AB 


L 


H 


L 


H 


B 


(A + B) plus AB 


L 


H 


H 


L 


A ® B 


A minus B minus 1 


L 


H 


H 


H 


AB 


AB minus 1 


H 


L 


L 


L 


A + B 


A plus AB 


H 


L 


L 


H 


A e B 


A plus B 


H 


L 


H 


L 


B 


(A + B) plus AB 


H 


L 


H 


H 


AB 


AB minus 1 


H 


H 


L 


L 


Logical 1 


A plus A* 


H 


H 


L 


H 


A + B 


(A + B) plus A 


H 


H 


H 


L 


A + B 


(A + B) plus A 


H 


H 


H 


H 


A 


A minus 1 











ACTIVE LOW INPUTS 


MODE SELECT INPUTS 


& OUTPUTS 


S3 


S 2 


Si 


So 


LOGIC 


ARITHMETIC** 


(M = H) 


(M = L)(C n = L) 


L 


L 


L 


L 


A 


A minus 1 


L 


L 


L 


H 


AB 


AB minus 1 


L 


L 


H 


L 


A + B 


AB minus 1 


L 


L 


H 


H 


Logical 1 


minus 1 


L 


H 


L 


L 


A + B 


A plus (A + B) 


L 


H 


L 


H 


B 


AB plus (A + B) 


L 


H 


H 


L 


A © B 


A minus B minus 1 


L 


H 


H 


H 


A + B 


A + B 


H 


L 


L 


L 


AB 


A plus (A + B) 


H 


L 


L 


H 


A e B 


A plus B 


H 


L 


H 


L 


B 


AB plus (A + B) 


H 


L 


H 


H 


A + B 


A + B 


H 


H 


L 


L 


Logical 


A plus A* 


H 


H 


L 


H 


AB 


AB plus A 


H 


H 


H 


L 


AB 


AB plus A 


H 


H 


H 


H 


A 


A 



L = Low voltage 

H = High voltage level 

*Each bit is shifted to the next more significant position. 

"Arithmetic operations expressed in two's complement notation 



February 5, 1987 



6-183 



Signetics FAST Products 



Product Specification 



Arithmetic Logic Unit 



FAST 74F181 



LOGIC DIAGRAM 



Vcc - Pm 24 
GND-Pin 12 
( ) - Pin numbers 
Pin 14 is O.C. 



S 3 (3) 
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SUM MODE TEST TABLE I 




FUNCTION INPUTS: S = S 3 = 4.5V, ^ = s 2 = M = ov 


PARAMETER 


INPUT UNDER TEST 


OTHER INPUT, SAME BIT 


OTHER DATA INPUTS 


OUTPUT UNDER TEST 


Apply 4.5V 


Apply GND 


Apply 4.5V 


Apply GND 


tpLH 
tpHL 


A, 


B, 


None 


Remaining 
A and B 


C n 


F, 


tpi_H 
tpHL 


B, 


A, 


None 


Remaining 
A and B 


C n 


F, 


tpLH 
tpHL 


Aj 


B, 


None 


None 


Remaining 
A and B, C n 


P 


tpLH 
tPHL 


Bi 


A, 


None 


None 


Remaining 
A and B, C n 


P 


tPLH 
tPHL 


Ai 


None 


B, 


Remaining 
B 


Remaining 
A, C n 


5 


tPLH 
tPHL 


B, 


None 


A, 


Remaining 
B 


Remaining A, 
C n 


G 


tPLH 
tpHL 


A, 


None 


B, 


Remaining 
B 


Remaining 
A, C n 


C n + 4 


tPLH 
tPHL 


Bi 


None 


A, 


Remaining 
B 


Remaining 
A, C n 


C n + 4 


tPLH 
tpHL 


C n 


None 


None 


All 
A 


All 
B 


Any F 
or C n + 4 



DIFF MODE TEST TABLE II 




FUNCTION INPUTS: ^ = S 2 = 4.5V, s = S 3 = M = ov 


PARAMETER 


INPUT UNDER TEST 


OTHER INPUT, SAME BIT 


OTHER DATA INPUTS 


OUTPUT UNDER TEST 


Apply 4.5V 


Apply GND 


Apply 4.5V 


Apply GND 


tPLH 
tPHL 


A 


None 


B, 


Remaining 
A 


Remaining 
B, C n 


F, 


tPLH 
tPHL 


Bi 


A, 


None 


Remaining 
A 


Remaining 
B, C n 


F, 


tPLH 
tpHL 


A, 


None 


B, 


None 


Remaining 
A and B, C n 


P 


tpLH 
tPHL 


B, 


A, 


None 


None 


Remaining 
A and B, C n 


P 


tPLH 
tPHL 


A, 


B, 


None 


None 


Remaining 
A and B, C n 


G 


tPLH 
tpHL 


Bi 


None 


A, 


None 


Remaining 
A and B, C n 


G 


tpLH 
tPHL 


A, 


None 


B, 


Remaining 
A 


Remaining 
B, C n 


A = B 


tPLH 
tPHL 


B, 


A, 


None 


Remaining 
A 


Remaining 
B, C n 


A = B 


tPLH 
tPHL 


A, 


B, 


None 


None 


Remaining 
A and B, C n 


C n + 4 


tPLH 
tPHL 


B, 


None 


A, 


None 


Remaining 
A and B, C n 


C n + 4 


tPLH 
tPHL 


C n 


None 


None 


All 
A and B 


None 


Any F 
or C n + 4 



a 
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LOGIC MODE TEST TABLE III 



PARAMETER 


INPUT 
UNDER TEST 


OTHER INPUT, SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER TEST 


FUNCTION INPUTS 


Apply 4.5V 


Apply GND 


Apply 4.5V 


Apply GND 


tp|_H 
tpHL 


A, 


B, 


None 


None 


Remaining 
A and B, C n 


Fi 


Si = S 2 = M = 4.5V 
S = S 3 = OV 


tpLH 
tpHL 


B, 


A, 


None 


None 


Remaining 
A and B, C n 


F, 


S! = S 2 = M = 4.5V 
S = s 3 = OV 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +1 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.50 


5.0 


5.50 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output current 


A = B 






4.5 


V 


'OH 


High-level output current 


Any output except A = B 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level 
output voltage 


Any output 
except A = B 


V CC = MIN, V, L = MAX, 
V, H =MIN, l OH =MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V cc = MIN, V| L = MAX, 
V| H =MIN, I l = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V ( = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


M 


IlL 


Low-level input 
current 


M 


V C c - MAX, V| = 0.5V 






-0.6 


mA 


A -A 3 
B0-B3 






-1.8 


mA 


S -S 3 






-2.4 


mA 


C n 






-3.0 


mA 


'OH 


High-level 
output current 


A - B only 


V C c - MAX, V| H = MIN, V| L = MAX, V 0H - 4.5V 






250 


MA 


los 


Short-circuit output 
current 3 


Any output 
except A - B 


V CC - MAX 


-60 




-150 


mA 


Ice 


Supply current 4 
(total) 


ICCH 


V C c = MAX 


So-S 3 = M = Ao-A 3 = 4.5V 
B -B 3 = C n = GND 




43 


65 


mA 


'CCL 


S -S 3 = M = 4.5V 

B -B 3 = C n = Ao-A 3 = GND 




43 


65 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are V C c ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure Ice with all outputs open. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 










74F181 


UNIT 


TEST CONDITIONS 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500n 


T A = to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500& 


Mode 


Table 


Wave 
form 


Conditions 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
C n to C n + 4 


Sum 
Diff 


I 
II 


2 


M = 0V 


3.0 
3.0 


6.4 
6.1 


8.5 
8.0 


3.0 
3.0 


9.5 
9.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to C n + 4 


Sum 


I 


1 


M - Si = S 2 - OV, 
So = S 3 = 4.5V 


5.0 
5.0 


10.0 
9.4 


13 
12 


5.0 
5.0 


14.0 
13.0 


ns 


tpLH 
tpHL 


Propagation delay 
fin or B n to C n + 4 


Diff 


II 


4 


M = S = S 3 = OV, 
Si = S 2 - 4.5V 


5.0 
5.0 


10.8 
10.0 


14 
13 


5.0 
5.0 


15.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
C n to F n 


Diff 
Sum 


II 
I 


2 


M = 0V 


3.0 
3.0 


6.7 
6.5 


8.5 
8.5 


3.0 
3.0 


9.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
A or B n to G 


Sum 


I 


2 


1^ = 8^82 = OV, 
So = S 3 = 4.5V 


3.0 
3.0 


5.7 
5.8 


7.5 
7.5 


3.0 
3.0 


8.5 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to G 


Diff 


II 


3 


M - S = S 3 = OV, 
S! = S 2 = 4.5V 


3.0 
3.0 


6.5 
7.3 


8.5 
9.5 


3.0 
3.0 


9.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to P 


Sum 


I 


2 


M = S! - S 2 = OV, 
So - S 3 - 4.5V 


3.0 
3.0 


5.0 
5.5 


7.0 
7.5 


3.0 
3.0 


8.0 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to P 


Diff 


II 


3 


M = S - S 3 - OV, 
Si = S 2 = 4.5V 


4.0 
4.0 


5.8 
6.5 


7.5 
8.5 


4.0 
4.0 


8.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
A, or B, to F, 


Sum 


I 


2 


M = Si = S 2 = OV, 
S - S 3 = 4.5V 


3.0 
3.0 


7.0 
7.2 


9.0 
10.0 


3.0 
3.0 


10.0 
10.0 


ns 


tpLH 
*PHL 


Propagation delay 
A, or B, to F, 


Diff 


II 


3 


M = S - S 3 = OV, 
Si = S 2 = 4.5V 


3.0 
3.0 


8.2 
8.0 


11.0 
11.0 


3.0 
3.0 


12.0 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to F n 


Sum 




1, 2 




4.0 
4.0 


8.0 
7.8 


10.5 
10.0 


4.0 
4.0 


11.5 
11.0 


ns 


tpi_H 
tpHL 


Propagation delay 
A n or B n to F n 


Diff 




1, 2 




4.5 
4.5 


9.4 
9.4 


12.0 
12.0 


4.5 
4.5 


13.0 
13.0 


ns 


tpLH 
tpHL 


Propagation delay 
A, or B, to F, 


Logic 


III 


3 


M = 4.5V 


4.0 
4.0 


6.0 
6.0 


9.0 
10.0 


4.0 
4.0 


10.0 
11.0 


ns 


tpi_H 
tpHL 


Propagation delay 
A n or B n to A - B 


Diff 


II 


3 


M = S - S 3 - OV, 
S 1 = S 2 = 4.5V 


11.0 
7.0 


18.5 
9.8 


27.0 
12.5 


11.0 
7.0 


29.0 
13.5 


ns 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 






LIMITS 


UNIT 


TEST CONDITIONS 


T A = +25°C 

Vcc = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Mode 


Waveform 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
S, to Fj (Inv) 




1 


3.0 
4.0 


7.0 
6.0 


9.0 
9.0 


3.0 
3.0 


10.0 
10.5 


ns 


tpi_H 
tpHL 


Propagation delay 
Sj to F, (Non-lnv) 




2 


3.0 
3.0 


7.5 
7.5 


10.0 
10.0 


3.0 
3.0 


11.0 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
S, to A = B (Inv) 




1 


5.0 
10.0 


7.5 
14.0 


11.5 
18.0 


5.0 
10.0 


12.5 
20.0 


ns 


tpLH 
tpHL 


Propagation delay 
S, to A = B (Non-lnv) 




2 


10.0 
6.0 


14.0 
10.0 


17.5 
13.5 


10.0 
6.0 


19.5 
15.0 


ns 


tpLH 
tpHL 


Propagation delay 
S, to C n + 4 (Inv) 




1 


3.0 
6.0 


6.5 
9.0 


9.0 
12.5 


3.0 
6.0 


9.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
S, to G (Non-lnv) 




2 


2.5 
2.5 


5.0 
4.5 


7.5 
7.5 


2.5 
2.5 


8.0 
8.0 


ns 


tpLH 
tpHL 


Propagation delay 
S, to P (Non-lnv) 




2 


2.5 
2.5 


5.0 
5.5 


6.5 
7.5 


2.5 
2.5 


7.0 
8.5 


ns 


tpi_H 
tpHL 


Propagation delay 
M to F, (Inv) 


Sum 


1 


3.5 
3.5 


5.5 
5.5 


8.5 
8.5 


3.5 
3.5 


9.0 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
M to Fj (Non-lnv) 


Sum 


2 


4.0 
4.0 


6.0 
6.5 


9.5 
10.0 


4.0 
4.0 


10.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
M to F, (Inv) 


Diff 


1 


3.5 
3.5 


5.5 
5.5 


8.5 
8.5 


3.5 
3.5 


9.0 
10.0 


ns 


tpLH 
tpHL 


Propagation delay 
M to F, (Non-lnv) 


Diff 


2 


4.0 
4.0 


6.0 
6.5 


9.5 
10.0 


4.0 
4.0 


10.5 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
M to A = B (Inv) 


Sum 


1 


5.0 
10.0 


8.0 
13.0 


10.5 
16.5 


5.0 
10.0 


11.0 
18.5 


ns 


tpLH 
tpHL 


Propagation delay 
M to A = B (Non-lnv) 


Sum 


2 


10.0 
7.0 


14.0 
9.5 


17.0 
12.5 


10.0 
7.0 


18.5 
13.5 


ns 


tpLH 
tpHL 


Propagation delay 
M to A = B (Inv) 


Diff 


1 


5.0 
10.0 


7.5 
13.0 


10.5 
16.5 


5.0 
10.0 


11.0 
19.0 


ns 


tpLH 
tpHL 


Propagation delay 
M to A = B (Non-lnv) 


Diff 


2 


10.0 
6.0 


13.0 
9.5 


16.5 
12.5 


10.0 
6.0 


19.0 
14.0 


ns 
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AC WAVEFORMS 






Fn, C n+ 4 



Waveform 1. Propagation Delay for Operands to Carry 
Output and Outputs 



n \*»" / Vm 



_/ 



A PHl* 



h h, Q. p 



\. 



ht PLH* 



\*" 



f-*M 



A|i A n , B n ; 



,:Cn i^ Vm 



/ 



♦ ! PHL-^ 



F|! G. P. Fn! C n+4 



'PLH* 



A-v M 



f- 



Waveform 2. Propagation Delays for Carry Input to Carry 

Output, Carry Input to Outputs, and Operands to Carry 

Generate Operands to Carry Generate and Carry 

Propagate Outputs 




C n *4 



Waveform 3. Propagation Delay for Operands to Carry 

Generate and Propagate Outputs, Operands to A = B 

Output, and Outputs 

NOTE: For all waveforms, Vm = 1 .5V 



Waveform 4. Propagation Delays for Operands 
to Carry Output 
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TEST CIRCUITS AND WAVEFORMS 



vcc 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 



vm- 




*-tTHL0f) 
-— tTLHOr) 



tTLH(»r)-H 
tTHL(tf)— 



90% 



VM- 




AMP (V) 



Test Circuit for Open-Collector Outputs 
Vcc 



V M -1.5V 

Input Pulse Definition 



PULSE 
GENERATOR 



Rt| ' I ' Cl?n if 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



B 
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Carry Look-Ahead Generator 
Product Specification 



FEATURES 

• Provides carry look-ahead across 
a group of four ALU's 

• Multi-level look-ahead for high- 
speed arithmetic operation over 
long word lengths 

DESCRIPTION 

The 'F182 Carry look-ahead generator 
accepts up to four_pairs of_ active-Low 
Carry PropagateJPn^ P^ P^ P3) and 
Carry Generate (G , G-i, G 2 , G3) signals 
and an active-High Carry input (C n ) and 
provides anticipated active-High carries 
(C n+X , C n + y , C n+Z ) across four groups of 
binary adders. The 'F182 also has ac- 
tive-Low Cany Propagate (P) and Carry 
Generate (G) outputs which may be 
used for further levels of look-ahead. 

The logic equations provided at the 
outputs are: 

C n + x = Go + p oC n 

C n + y = G 1 + P 1 G = PiP C n 

C n + z=G2 + P 2 G 1 +P 2 P 2 Go 

+ P2PlPpC n 

G = G 3 + P 3 G 2 + P3P2G1 + P3P2P1G0 

P = P 3 P 2 PiPo 

The 'F182 can also be used with binary 
ALU's in an active-Low or active-High 
input operand mode. The connections to 
and from the ALU to the Carry look- 
ahead generator are identical in both 
cases. 

PIN CONFIGURATION 









GlE 




HJVcc 


*iE 




IBh 


God 




J4]G 2 


Pod 




]UCn 


Sad 




]ZJ C n + x 


P3GE 




UlCn+y 


P[T 




]o]G 


GND[T 




IDC n + 2 









TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F182 


5.0ns 


21mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F182N 


16-Pin Plastic SO 


N74F182D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


C n 


Carry input 


1.0/2.0 


20/xA/1.2mA 


Go, G2 


Carry generate inputs 
(active-Low) 


1.0/14.0 


20juA/8.4mA 


Gi 


Carry generate input 
(active-Low) 


1.0/16.0 


20MA/9.6mA 


G 3 


Carry generate input 
(active-Low) 


1.0/8.0 


20juA/4.8mA 


Po, Pi 


Carry propagate inputs 
(active-Low) 


1.0/8.0 


20juA/4.8mA 


P 2 


Carry propagate input 
(active-Low) 


1.0/6.0 


20juA/3.6mA 


P3 


Carry propagate input 
(active-Low) 


1.0/4.0 


20juA/2.4mA 


Cn + x ~ C n + z 


Carry outputs 


50/33 


1.0mA/20mA 


G 


Carry generate output 
(active-Low) 


50/33 


1.0mA/20mA 


P 


Carry propagate output 
(active-Low) 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





4 3 2 1 15 14 6 5 

kk aa an 




13 — 


PO GO Pi Gi P2 G2 P3 G3 
C„ G 

c n + x c n + y c n + z 


0— 10 
D- 7 


V CC -F 
GND=F 


1 1 1 
12 11 9 

in 16 
in 8 













CPQ 




4 |^ 


CPO 

CP1 

CP2 CP 

CP3 


y 7 


3 fs> 
1 hv 
14 »s» 


CGO 

CG1 
CG2 


V 10 


S t^ 
13 


CG3 

COO 
CI C01 


12 

11. 




C02 


9 
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FUNCTION TABLE 



INPUTS 


OUTPUTS 


C n 


Go 


Po 


Gi 


Pi 


G 2 


P 2 


G 3 


P~3 


Cn + x 


Cn + y 


C n + z 


G 


P 


X 

L 
X 
H 


H 
H 
L 
X 


H 
X 
X 
L 














L 
L 
H 
H 










X 
X 
L 
X 
X 
H 


X 
H 
H 
X 
L 
X 


X 
H 
X 
X 
X 
L 


H 
H 
H 
L 
X 
X 


H 
X 
X 
X 

L 
L 












L 
L 
L 
H 
H 
H 








X 
X 
X 
L 
X 
X 
X 
H 


X 
X 
H 
H 
X 
X 
L 
X 


X 
X 
H 
X 
X 
X 
X 
L 


X 
H 
H 
H 
X 
L 
X 
X 


X 
H 
X 
X 
X 
X 
L 
L 


H 
H 
H 
H 
L 
X 
X 
X 


H 
X 
X 
X 
X 
L 
L 
L 










L 
L 
L 
L 
H 
H 
H 
H 








X 
X 
X 
H 
X 
X 
X 
L 




X 
X 
H 
H 
X 
X 
L 
X 


X 
X 
H 
X 
X 
X 
X 
L 


X 
H 
H 
H 
X 
L 
X 
X 


X 
H 
X 
X 
X 
X 
L 
L 


H 
H 
H 
H 
L 
X 
X 
X 


H 
X 
X 
X 
X 
L 
L 
L 








H 
H 
H 
H 
L 
L 
L 
L 








H 
X 
X 
X 
L 




X 

H 
X 
X 

L 




X 
X 

H 
X 

L 




X 
X 
X 

H 

L 










H 
H 
H 
H 
L 



B 



H = High voltage level 
L = Low voltage level 
X = Don't care 



APPLICATION 



l-Cn 



C|N-4- 



A.B 



ALU* G O- 

P 0- 



C„ C n+4 
ALU* Q >~l 
P>1 



ALU* G 
P Oi 



^_ 



a 



C n 



ALU* 6 0- 

P 0- 



Ci 6 



0Q00 



Ik 



C n + 4 



POi 



Po Go p 1 Gi p 2 02 P3 Q3 
C„ *F182 Q o- f 

Cn+x C n + y CntiP 



L 



© 



£_&& 



_@ 



,-ICn C n + 4 
ALU* 



— C„ C„ + 4 -COUT 
(C32) 



ill 



Po Go Pi G1 P2 G2 P3 G3 
C„ 'F182 Q o- 

Cn + x C n + y C n + z p q_ 



|®_ 



i® 



•ALU's may be either T181, F381 or 2901A. 

32-Bit ALU With Ripple Carry Between 16-Bit Look-Ahead ALUs 
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LOGIC DIAGRAM 



Cn5 ? e 




V cc = Pm 16 
GND = Pin 8 
( ) = Pin numbers 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +v*cc 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


■lK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


"OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



February 5, 1987 



6-194 



Signetics FAST Products 



Product Specification 



Carry Look-Ahead Generator 



FAST 74F182 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










74F182 


UNIT 


PARAMETER 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 

V| L = MAX, Ioh - MAX 

V| H = MIN, 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 

V| L = MAX, Iol = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, l,-l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V CC = MAX, V| - 7.0V 






100 


jjA 


Iih 


High-level input current 


V CC = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


C n 


V CC - MAX, V| - 0.5V 






-1.2 


mA 


Gq, G2 






-8.4 


mA 


G1 






-9.6 


mA 


G 3 , P , Pi 






-4.8 


mA 


P 2 






-3.6 


mA 


P3 






-2.4 


mA 


■os 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


ice 


Supply current 4 (total) 


•CCH 






18.0 


28 


mA 


'CCL 


VqC MA A 






24.0 


36 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and_thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los test s should be performed last. 

4. Ice is measured with G , Si, and G 2 inputs at 4.5V; all other inputs grounded and all outputs open. 

AC ELECTRICAL CHARACTERISTICS 



D 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F182 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 

C n to C n + X , C n + y , C n + 2 


Waveform 2 


2.5 
2.5 


5.0 
5.0 


8.0 
7.5 


2.5 
2.5 


8.5 
8.5 


ns 


tPLH 
tpHL 


Propagation delay 

Po» Pi or P 2 , to C n + X , 

Cn + y. C n + Z 


Waveform 1 


2.0 
1.5 


5.0 
3.5 


7.0 
5.0 


1.5 
1.5 


8.0 
6.0 


ns 


tPLH 
tPHL 


Propagation_delay 

Go, G-i or G 2 to C n + X , 

Cn + y» C n + Z 


Waveform 1 


1.5 
1.5 


4.0 
3.0 


7.5 
5.0 


1.5 
1.5 


8.5 
5.5 


ns 


tPLH 
tPHL 


Propagation delay 
Pi, P2 or P 3 to G 


Waveform 2 


2.0 
3.0 


7.0 
5.0 


10.0 
7.0 


1.5 
2.5 


11.0 
8.0 


ns 


tPLH 
tPHL 


Propagation delay 
G n to G 


Waveform 2 


1.5 
3.0 


5.0 
5.0 


7.0 
7.0 


1.5 
2.5 


7.5 
8.0 


ns 


tPLH 
tPHL 


Propagation delay 
Pnto P 


Waveform 2 


1.5 
2.5 


3.5 
4.0 


6.0 
6.0 


1.5 
2.5 


7.5 
6.5 


ns 
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AC WAVEFORMS 



*jf 



KtpHL" 



VOUT 



-«F 



V| N '\ V M 



^PLH~ 



^PHL— 



-r 

-•pLH' 



Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, V M - 1 5V. 



TEST CIRCUIT AND WAVEFORM 



v C c 



PULSE 
GENERATOR 



— (©)— •- D.U.T. (5) t 1 

Rt£ ' 1— ' Cl?v if 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



-tw- 



V M 



vm- 



h-tTHL(tf) 



tTLH(W- 



• AMP (V) 




*-tTLH(tr) 




tTHL(tf)-* 






— 


jf-90% 




90%i 






VM 


— tw— 


VM^ 




r 10% 



AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

Rl - Load resistor; see AC CHARACTERISTICS for value. 

C[_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T = Termination resistance should be equal to Z ut 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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DESCRIPTION 

The 74F189 is a high-speed, 64-bit RAM 
organized as a 16-word by 4-bit array. 
Address inputs are buffered to minimize 
loading and are fully decoded on-chip. 
The outputs are 3-State and are in the 
High-impedance state whenever the 
Chip Select (CE) input is High. The 
outputs are active only in the Read 
mode and the output data is the comple- 
ment of the stored data. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 



FEATURES 

• Address access time: 15ns max 

• Power dissipation: 4.3mW/bit typ 

• Schottky clamped TTL 

• One chip enable input 

• I/O 

- Inputs: PNP Buffered 

- Outputs: 3-State 

APPLICATIONS 

• Scratch pad memory 

• Buffer memory 

• Push down stacks 

• Control store 



PIN CONFIC 


JURATION 


I 


D 

AoE 


, N Packages 




H3v cc 


CEfT 




UA n 


win 




]3a 2 


i 2 IjE 


DIP 
AND 
SOL 


U A 3 

HID4 


5id 




j°3»3 


qndCl 




Hoi 


TOP VIEW 






CD00994S 







































WORD 

1 
















A — ► 

A1— ► 
A 2 — ► 
A3— ► 
CE ► 


ADDRESS 
DECODING 

CHIP 
ENABLE 






















] 




i 


1 






I 






























WORD 
2 


















I 




1 


1 






1 








T 






t 




t 








1 




WORD 
16 


















l 




i 


1 






1 




















READ/ 
WRITE 

BIT1 




BIT 2 




BIT 3 




BIT 4 




WE 






I I 

,l«1 TDi 


" I 

l 2 TD 2 


" 1 ' 

«3 tD 3 


l 4 TD, 


Ll 


V cc - Pm 16 
GND = Pin 8 






I 

DATA IN AND OUT 

BDOO 


71S 



G 
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FAST 74F189A 



ORDERING INFORMATION 



DESCRIPTION 


ORDER CODE 


16-Pin Plastic Dual-ln-Line 300mil-wide 


N74F189N 


16-Pin Plastic Small Outline 300mil-wide 


N74F189D 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


Vdc 


V|N 


Input voltage 


-0.5 to +7.0 


Vdc 


V H 


Output voltage High 


-0.5 to +5.5 


Vdc 


T A 


Operating temperature range 


to +75 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 



DC ELECTRICAL CHARACTERISTICS 0°C<T A < + 75 o C, 4.75V <V CC < 5.25V. 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


Min 


Typ 3 


Max 


Input voltage 2 


V,C 7 


Clamp 


Vcc = 5.25V, l|--18mA 






-1.2 


V 


Output voltage 


V H 

Vol 2 ' 3 


High 
Low 


Vcc = 4.75V, V, H = 2.0V, V| L = 0.8V 

'oh - -3.0mA 

Iql = 20mA 


2.4 


0.35 


0.5 


V 


Input current 


llH 

Ill- 


High 
Low 


V CC = 5.25V 
V| N = 5.5V 
V| N - 0.5V 






40 
0.6 


M 


Output current 


loz 
los 


Off-state 
Short circuit 


V CC - 5.25V 

V| H = 2.0V, 2.4V > Vqut > 0.5V 

Vcc - 5.25V 


-60 




±50 
-150 


ma 

mA 


Supply current 6 


Ice 




Vcc - 5.25V, WE, CE = GND 






70 


mA 


Capacitance 


C|N 

Cqut 


Input 
Output 


V CC - 5.0V 
V, N - 2.0V 
V OU T = 2.0V 




5 
8 




PF 



TRUTH TABLE 



MODE 


cl 


WE 


Din 


DATA OUT 


Read 
Write "0" 
Write "1" 
Disable 






1 


1 


X 


X 



1 

X 


Stored Data 
Hi-Z 
Hi-Z 
Hi-Z 



X = Don't care 
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AC ELECTRICAL CHARACTERISTICS R L = 50on, C L = 30pF, 0°C«T A «+75°C, 4.75V «Vcc« 5.25V 



SYMBOL 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


Typ 


Max 


Access time 


tAA 
tCE 


Address 
Chip enable 










15 
13 


ns 


Disable time 8 


*CD 




Output 


Chip enable 






9 


ns 


Response time 8 


tvVD 




Output 


Write enable 






9 


ns 


Write recovery time 


*WR 




Output 


Write enable 






13 


ns 


Setup and hold time 


tvVSA 9 
*WHA 


Setup time 
Hold time 


Write enable 


Address 


3 
2 






ns 


tvVSD 
tvVHD 


Setup time 
Hold time 


Write enable 


Data in 


13 
2 






twsc 

tWHC 


Setup time 
Hold time 


Write enable 


CE 


3 
2 






Pulse width 


t WP 1 


Write enable 






10 






ns 



NOTES: 

1 All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

2 Output sink current is supplied through a resistor to Vrjc- 

3 All sense outputs in Low state. 

4 To guarantee a Write into the slowest bit 

5 Positive current is defined as into the terminal referenced. 

6 l C c is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 

7 Test each input one at a time. 

8 Measured at a delta of 0.5V from the logic level with F^ = 75012, R 2 = 750ft and C L = 5pF. 

9 Measured with minimum twp. 
10 Measured with minimum twsA 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 




PULSE 
GENERATOR 



PULSE 
GENERATOR 



I 
1 



A A 1 A 2 A 3 






D 2 O 



D 4 D- 



CE 
GNP 



^pC L >R t 



(INCLUDES JIG AND SCOPE CAPACITANCE) 



Loading Conditions 



ALL INPUT PULSES 
+ 3.0V 



E 



-■►J +-2JSr\9 -*■ \*—l 

*'"— \ J" 

ov _ .1 S2*f 

— J— 2.5ns -H -*-i 



MEASUREMENTS: 

All circuit delays are measured at the + 1 5V level 
of inputs and output. 

Input Pulses 
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FAST 74F189A 



TIMING DIAGRAMS 



Read Cycle 



d n 



=B§ 



1.5V "1" STORED 



-VOH 

-vol 



Address Access Time 



CE \ 1 ^ 

— -I t c . 



r\ 



D N - 



D N 



3.0V 

0V 

V H 

vol 



Chip Enable 



I 



CE JT 0.5V 

.'CDhl \ 

1" LEVEL I 



"0" LEVEL 






Chip Disable 



o N ■ 



Write Cycle 



Die 



3£ 



Jz 



\ 



wsc~ 

1.5V 



*"'«/wn "*■ 



V* f " 



3 



)k 



' 1.5V 



I AC parameters are measured at 1 5V unless otherwise specified 



t 



-ov 

- + 3.0V 



y — +3 

nM.5V 
'- OV 



- 0V 
-VOH 



v OL 

WF04337S 
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FEATURES 

• High-speed — 125MHz typical 

f MAX 

• Synchronous, reversible counting 

• BCD/decade — 'F190 
4-bit binary — 'F191 

• Asynchronous Parallel Load 
capability 

• Cascadable without external logic 

• Single up/down control input 

DESCRIPTION 

The 'F190 is an asynchronously preset- 
table up/down BCD decade counter. It 
contains four master/slave flip-flops with 
internal gating and steering logic to pro- 
vide asynchronous preset and synchro- 
nous count-up and count-down opera- 
tion. The 'F191 is similar, but is a 4-bit 
binary counter. 

Asynchronous Parallel Load capability 
permits the counter to be preset to any 
desired number. Information present on 
the parallel Data inputs (D - D 3 ) is load- 
ed into the counter and appears on the 
outputs when the Parallel Load (PL) 
input is Low. As indicated in the Mode 
Select Table, this operation overrides 
the counting function. 



'F190 Asynchronous Presettable BCD/Decade Up/Down 

Counter 

'F191 Asynchronous Presettable 4-Bit Binary Up/Down 

Counter 

Product Specification 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F190 


125MHz 


40mA 


74F191 


125MHz 


40mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F190N, N74F191N 


16-Pin Plastic SO 


N74F190D, N74F191D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 3 


Parallel data inputs 


1.0/1.0 


20juA/0.6mA 


CE 


Count enable input 
(active-Low) 


1.0/3.0 


20juA/1.8mA 


CP 


Clock pulse input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


PL 


Asynchronous Parallel Load 
input (active-Low) 


1.0/1.0 


20juA/0.6mA 


U/D 


Up/down count control input 


1.0/1.0 


20MA/0.6mA 


Q0-Q3 


Flip-flop outputs 


50/33 


1.0mA/20mA 


RC 


Ripple clock output 
(active-Low) 


50/33 


1.0mA/20mA 


TC 


Terminal count output 
(active-High) 


50/33 


1.0mA/20mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/xA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F190 


D id 




]H v cc 


Q iLX 




jB°o 


Qo LI 




jTJ CP 


CE[T 




H] RC 


U/D (T 




Hi™ 


Q 2 (T 




jTJ PL 


°3U 




To] D 2 


gnd[T 




TJD 3 






CD04780S 



'F190 







15 1 
I I 


10 
| 


9 

| 




4-0 

5 — 


CE 

U/D 


D 0, 


D 2 


<>3 


RC 


14 — 


CP 










11-0 


PL 


Q Qi 


Q 2 


Q3 


TC 






I I 


1 


1 





Vcc =Pm 16 
GND = Pin 8 





'F190 




11 fy 

5 

t! 

15 

1 

10 

9 


ctrdivio 

C3 

M2 

EN1 

G4 

>1,2 + /1,2- 

n r 


3 

2 

6 

7 

12 


3D +-~| 








2CT=0/2CT=9 
1,5, 4CT = 
1,2, 4CT = 9 






LS04241S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F191 


Did 




J6]VCC 


oiE 




U DO 


QoCI 




IT] CP 


CE [T 




]U RC 


u/o |T 




m tc 


Q 2 rr 




TTJpT 


Q3CL 




To] D 2 


GNDfT 




HD3 






CD04780S 



Counting is inhibited by a High level on the 
Count Enable (CE) input. When CE is Low, 
internal state changes are initiated. 

Overflow/underflow indications are provided 
by two types of outputs, the Terminal Count 
(TC) and Ripple Clock (RC). The TC output is 
normally Low and goes High when: 1) the 
count reaches zero in the count-down mode 
or 2) reaches "9" for 'F190 or "15" for 'F191 
in the count-up mode. The TC output will 
remain High until a state change occurs, 
either by counting or presetting, or until U/D 
is changed. TC output should not be used as 
a clock signal because it is subject to decod- 
ing spikes. The TC signal is used internally to 
enable the RC output. When TC is High and 
CE is Low, the RC follows the Clock Pulse. 
The RC output essentially duplicates the Low 
clock pulse width, although delayed in time by 
two gate delays. The 'F190/'F191 simplifies 





'F191 

15 1 10 9 

1 1 1 1 




4-0 

5 — 
14 — 
11-0 


D 0, D 2 D 3 
CE RC 5-13 
U/D 
CP 

PL TC —12 
Q Qj Q 2 Q 3 


I I I I 
3 2 6 7 

LS04231S 

V cc = Pin 16 
GND = Pin 8 



the design of multistage counters, as indicat- 
ed in Figures 1a and 1b. 

In Figure 1a, each RC output is used as the 
Clock input for the next higher stage. When 
the Clock input source has limited drive 
capability this configuration is particularly ad- 
vantageous, since the clock source drives 
only the first stage. It is only necessary to 
inhibit the first stage to prevent counting in all 
stages, since a High signal on CE inhibits the 
RC output pulse as indicated in the Mode 
Select Table. The timing skew between state 
changes in the first and last stages is repre- 
sented by the cumulative delay of the clock 
as it ripples through the preceding stages. 
This is a disadvantage of the configuration in 
some applications. 

Figure 1b shows a method of causing state 
changes to occur simultaneously in all stages. 
The RC outputs propagate the carry/ borrow 





'F191 




4 [^ 

hz 

"c 

11 ^ 

15 

1 

10 

9 


CTR DIV 16 

EN1 2(C T = 0)Z6 
M2[D0WN] 3(C T = 15)Z6 
M3[UP] 
> 1,2-/1,3+ 

G4 6, 4, 1 
C5[L0AD] 

n r 


12 

=r 

^ 13 

3 

2 

6 

7 


5D [1] +^1 


[2] 


[4] 


[8] 






LS11150S 



signals in ripple fashion and all Clock inputs 
are driven in parallel. The Low state duration 
of the clock in this configuration must be long 
enough to allow the negative-going edge of 
the carry/borrow signal to ripple through to 
the last stage before the clock goes High. 
Since the RC output of any package goes 
High shortly after its CP input goes High, 
there is no such restriction on the High state 
duration of the clock. 

In Figure 1c, the configuration shown avoids 
ripple delays and their associated restrictions. 
Combining the TC signals from all the preced- 
ing stages forms the CE input signal for a 
given stage. An enable signal must be includ- 
ed in each carry gate in order to inhibit 
counting. The TC output of a given stage is 
not affected by its own CE, therefore, the 
simple inhibit scheme of Figure 1a and 1b 
does not apply. 
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DIRECTION 
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CE 
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u/o 

CE 
CP 
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U/D RC 
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CP 
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CLOCK 



































a. N-Stage Counter Using Ripple Clock 



DIRECTION . 
CONTROL 



u 



U/D RC 
ENABLE O CE 



n. 



-0 CE 
— CP 



°~L 



U/D RC 

CE 

CP 



b. Synchronous N-Stage Counter With Common Clock Using Ripple Clock 



DIRECTION 


































CONTROL 










hw~ 






























































U/D 

CE 

CP TC 




| * JO— — 


U/D 

CE 

CP 


TC 
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* Carry Gate 

c Synchronous N-Stage Counter With Common Clock and Parallel Gated Terminal Count 

Figure 1 
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LOGIC DIAGRAM 




_\2 13 3 

RC TC Q 



Vcc = Pm 16 
GND = Pin 8 




T190 
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LOGIC DIAGRAM 
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V C c = Pm 16 
GND - Pin 8 
( ) = Pin numbers 



T191 
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MODE SELECT — FUNCTION TABLE, 'F190, 'F191 



OPERATING MODE 


INPUTS 


OUTPUTS 


PL 


U/D 


CE 


CP 


D n 


Qn 


Parallel load 


L 
L 


X 
X 


X 
X 


X 
X 


L 
H 


L 
H 


Count up 


H 


L 


I 


t 


X 


count up 


Count down 


H 


H 


I 


t 


X 


count down 


Hold "do nothing" 


H 


X 


H 


X 


X 


no change 



TC AND RC FUNCTION TABLE, T190 



INPUTS 


TERMINAL COUNT STATE 


OUTPUTS 


U/D 


CE 


CP 


Qo 


Qi 


02 


Q 3 


TC 


RC 


H 


H 


X 


H 


X 


X 


H 


L 


H 


L 


H 


X 


H 


X 


X 


H 


H 


H 


L 


L 


XT 


H 


X 


X 


H 


i 


XT 


L 


H 


X 


L 


L 


L 


L 


L 


H 


H 


H 


X 


L 


L 


L 


L 


H 


H 


H 


L 


XT 


L 


L 


L 


L 


1 


XT 



TC AND RC FUNCTION TABLE, T191 



INPUTS 


TERMINAL COUNT STATE 


OUTPUTS 


U/D 


CE 


CP 


Qo 


Qi 


Q 2 


Q 3 


TC 


RC 


H 


H 


X 


H 


H 


H 


H 


L 


H 


L 


H 


X 


H 


H 


H 


H 


H 


H 


L 


L 


XT 


H 


H 


H 


H 


i 


XT 


L 


H 


X 


L 


L 


L 


L 


L 


H 


H 


H 


X 


L 


L 


L 


L 


H 


H 


H 


L 


IT 


L 


L 


L 


L 


i 


XT 



H = High voltage level steady state. 

L = Low voltage level steady state. 

I = Low voltage level one setup time prior to the Low-to-High clock transition. 

X - Don't care. 

t = Low-to-High clock transition. 

XT - Low pulse. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 
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RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V,L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F190, 191 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

V| L = MAX, l H = MAX 

V| H = MIN, 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V, L = MAX, I l = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V,k 


Input clamp voltage 


V cc - MIN, I, = l| K 




-0 73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V| = 7.0 






0.1 


mA 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


MA 


Iil 


Low-level input current 


CE 
input 


V CC = MAX, V, = 0.5V 






-1.8 


mA 


Other 
inputs 






-0.6 


mA 


•os 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


•cc 


Supply current 4 (total) 


V C c = MAX 




40 


55 


mA 



NOTES: 

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

2 All typical values are at V cc = 5V, T A = 25°C 

3 Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second 

4 Measure Ice with all inputs grounded and all outputs open 



type. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F190, 74F191 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock 
frequency 


D n to Q n 


Waveform 1 


100 


125 




90 




MHz 


D n to RC 


85 


95 




75 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


2.5 
5.0 


4.5 
7.5 


8.0 
11.5 


2.0 
5.0 


8.5 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
CP to TC 


Waveform 1 


6.5 
6.0 


9.0 
8.0 


12.5 
11.0 


6.0 
6.0 


13.0 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
CP to BC 


Waveform 2 


2.5 
3.0 


4.5 
5.0 


7.5 
7.5 


2.0 
2.5 


8.0 
8.0 


ns 


tpLH 
tpHL 


Propagation delay 
CE to B5 


Waveform 2 


2.0 
3.0 


4.0 
5.0 


7.0 
7.5 


2.0 
3.0 


7.5 
8.0 


ns 


tpLH 
tpHL 


Propagation delay 
U/D to RC 


Waveform 2 


8.0 
4.5 


11.0 
7.5 


16.0 
10.5 


8.0 
4.0 


17.0 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
U/D to TC 


Waveform 4 


4.0 
3.0 


6.5 
6.0 


9.5 
9.5 


3.0 
3.0 


10.5 
10.0 


ns 


tpLH 
tpHL 


Propagation delay 
D n to Q n 


Waveform 3 


2.0 
6.5 


4.0 
9.0 


7.0 
12.0 


1.5 
6.5 


7.5 
13.0 


ns 


tpLH 
tpHL 


Propagation delay 
D n to TC 


Waveform 3 
Waveform 4 


5.5 
6.5 


9.5 
9.5 


13.0 
13.0 


5.0 
6.0 


14.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
D n to RC 


Waveform 3 
Waveform 4 


6.0 
6.0 


14.0 
11.0 


18.0 
13.5 


6.0 
6.0 


19.5 
15.0 


ns 


tpLH 
tpHL 


Propagation delay 
PL to Q n 


Waveform 5 


4.5 
5.5 


6.5 
8.0 


9.5 
11.5 


4.0 
5.0 


10.5 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
PL to TC 


Waveform 5 


5.5 
6.0 


8.5 
10.5 


12.0 
13.5 


5.5 
6.0 


13.0 
14.5 


ns 


tpLH 
tpHL 


Propagation delay 
PL to RU 


Waveform 5 


8.5 
7.5 


16.0 
10.0 


18.5 
13.0 


8.5 
7.0 


21.0 
13.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F190, 74F191 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(D 


Setup time, High or Low 
D n to PL 


Waveform 6 


4.5 
4.5 






5.0 
5.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to PL 


Waveform 6 


2.0 
2.0 






2.0 
2.0 




ns 


t s (L) 


Setup time, High or Low 
CE to CP 


Waveform 6 


10.0 






10.0 




ns 


th(L) 


Hold time, High or Low 
CE to CP 


Waveform 6 














ns 


t s (H) 
ts(L) 


Setup time, High or Low 
U/D to CP 


Waveform 6 


12.0 
12.0 






12.0 
12.0 




ns 


th(H) 
thd) 


Hold time, High or Low 
U/D to CP 


Waveform 6 
















ns 


tw(L) 


PL pulse width, Low 


Waveform 5 


6.0 






6.0 




ns 


tw(H) 
tw(L) 


CP pulse width 
High or Low 


Waveform 1 


3.5 
6.0 






3.5 
6.0 




ns 


tree 


Recovery time, PL to CP 


Waveform 5 


6.0 






6.0 




ns 
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AC WAVEFORMS 



-1"MAX- 



- — t W (H)— ^| 



t W (H) 



On. TC, RC 



—<PLH— 



XI a ft" 



*■ 



Waveform 1. Propagation Delay, Clock Input to Output, 
Hock .-. -. - - 



Clock Widths, and Maximum Clock Frequency 

"te. 



v M 



Q n , RC, TC 






■^^HL-*" 



\5L 



WF0606YS 

Waveform 3. Propagation Delay, Non-inverting Path 



CP 

RC,Q n 
TC. Q n 



-t w <L) 



dF 






-tp HL - 



■ *PHL- 



V M 



V M 



/ 
\ 



Waveform 5. Parallel Load Pulse Width, Parallel Load to 
Output Delay and Parallel Load to Clock Recovery Time 



cl 

CP 
D/D 



~te if 



► ! PHL» 



fie 



•" ! PLH* 



A-V M 



F- 



Waveform 2. 



lation Delay, Clock or Clock Enable to 



Propagation Delay, 

Ripple Clock Output 



•■•PML- 



TC, RC 



\ 



Vs. 

■•-tpiH-* 



WF0601XS 

Waveform 4. Propagation Delay, Inverting Path 




J ^s / V 

~ \ v "/ \ ? n 



Waveform 6. Setup Time and Hold Time for D n to PL, 
U/D to CP and Cl to CP 



NOTE: For all waveforms, V M - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VW 





— tTHL(tf) 
^-tTLH(tr) 



tTLH0r)-H 
tTHL(tf)— 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1 5V 

Input Pulse Definition 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Synchronous reversible 4-bit 
binary counting 

• Asynchronous parallel load 

• Asynchronous reset (clear) 

• Cascadable without external logic 

DESCRIPTION 

The 'F192 and 'F193 are 4-bit synchro- 
nous up/down counters — the 'F192 
counts in BCD mode and the 'F193 
counts in the binary mode. Separate up/ 
down clocks, CPy and CPq respectively, 
simplify operation. The outputs change 
state synchronously with the Low-to- 
High transition of either Clock input. If 
the CPj clock is pulsed while CPp is 
held High, the device will count up ... if 
CPp is pulsed while CPu is held High, 
the device will count down. Only one 
Clock input can be held High at any time, 
or erroneous operation will result. The 
device can be cleared at any time by the 
asynchronous reset pin — it may also be 
loaded in parallel by activating the asyn- 
chronous parallel load pin. 



'F1 92 — Synchronous Presettable BCD Decade 

Up/Down Counter 

'F1 93 — Synchronous Presettable 4-Bit Binary 

Down Counter 

Product Specification 



TYPE 


TYPICAL f MA X 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F192 


125MHz 


32mA 


74F193 


125MHz 


32mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to + 70°C 


16-Pin Plastic DIP 


N74F192N, N74F193N 


16-Pin Plastic SO 


N74F192D, N74F193D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 3 


Data inputs 


1.0/1.0 


20juA/0.6mA 


CPu 


Count up clock input (active rising edge) 


1.0/3.0 


20/zA/1.8mA 


CP D 


Count down clock input (active rising edge) 


1.0/3.0 


20juA/ 18mA 


PL 


Asynchronous Parallel Load control input 
(active-Low) 


1.0/1.0 


20juA/0.6mA 


MR 


Asynchronous Master Reset input 
(active-High) 


1.0/1.0 


20juA/0.6mA 


Q0-Q3 


Flip-flop outputs 


50/33 


1.0mA/20mA 


TC\j 


Terminal count up (carry) output (active-Low) 


50/33 


1.0mA/20mA 


TC D 


Terminal count down (borrow) output 
(active-Low) 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 









°i d 




iU v C c 


Qi LI 




1] D 


Qo LI 




33 MR 


CP [T 




TTJTCd 


cp uE 




JJDTCU 


Q2 E 




nJPL 


03 E 




3o]d 2 


GNOfT 




I]D3 






CD04730S 



LOGIC SYMBOL 












15 1 
I I 


10 

| 


9 
| 








D D 1 


2 


D 3 






11— c 
5 — 


PL 
CPy 






TCy 


!>— 12 


4 — 
14 — 


CP D 
MR 






TC D 


0—13 




Q Qi 


Q 2 


03 








I I 
3 2 


I 
6 


I 

7 




LS04101S 


V cc -Pin 16 
GND - Pin 8 









LOGIC SYMBOL (IEEE/IEC) 




CTRDIV10 - 'F192 
CTR16 - T193 



15 


30 


3_ 


1 




2 






1J> 




6_ 


9 




7 








2CT = 
T192-TCT = 9 
T193-TCT = 15 


S. 13 

^ 12 
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Inside the device are four master-slave JK 
flip-flops with the necessary steering logic to 
provide the asynchronous reset, preset load, 
and synchronous count up and count down 
functions. 

Each flip-flop contains JK feedback from 
slave to master such that a Low-to-High 

LOGIC DIAGRAM, F192 



transition on the CPp input will decrease the 
count by one, while a similar transition on the 
CPu input will advance the count by one. 

One clock should be held High while counting 
with the other, because the circuit will either 
count by two's or not at all depending on the 



state of the first flip-flop, which cannot toggle 
as long as either clock input is Low. Applica- 
tions requiring reversible operation must 
make the reversing decision while the activat- 
ing clock is High to avoid erroneous counts. 



t-H>- 



■>» 



^y-*» 




3&, 



V CC = Pm 16 
GND = Pin 8 
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STATE DIAGRAM, *F192 



HrrCJ^ 




COUNT UP 
COUNT OOWN 



TC"u - Q »Q3»CPu 

TC"d = Qo«Qi«C"P 2 «CJ3»C"f 5 D 



Logic Equations for Terminal Count 



MODE SELECT- 


- FUNCTION TABLE, 


'F192 








OPERATING 
MODE 


INPUTS 


OUTPUTS 


MR 


PL 


CPu 


CP D 


Do 


Di 


D 2 


D 3 


Q Qi Q2 Q3 


TCu 


T5 D 


Reset (clear) 


H 
H 


X 
X 


X 
X 


L 
H 


X 
X 


X 
X 


X 
X 


X 
X 


L L L L 
L L L L 


H 
H 


L 
H 


Parallel load 


L 
L 

L 

L 


L 
L 

L 
L 


X 
X 

L 
H 


L 
H 

X 
X 


L 

L 

H 
H 


L 
L 

X 
X 


L 
L 

X 
X 


L 
L 

H 
H 


L L L L 
L L L L 

Qn = D n 
Q n »D n 


H 
H 

L 
H 


L 
H 

H 
H 


Count up 


L 


H 


t 


H 


X 


X 


X 


X 


Count up 


H<D 


H 


Count down 


L 


H 


H 


t 


X 


X 


X 


X 


Count down 


H 


H <2) 



H - High voltage level 

L = Low voltage level 

X = Don't care 

t = Low-to-High clock transition 

NOTES: 

1 . TCu = CPu at terminal count up (HLLH). 

2. TCd = CPq at terminal count down (LLLL). 
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The Terminal Count Up (TCy) and Terminal 
Count Down (TC D ) outputs are normally High. 
When the circuit has reached the maximum 
count state of 9 (for the 'F192 and 15 for the 
'F193), the next High-to-Low transition of CPy 
will cause TCy to go Low TCy will stay Low 
until CPy goes High again, duplicating the 
count up clock, although delayed by two gate 
delays. Likewise, the TC D output will go Low 
when the circuit is in the zero state and the 
CPp goes Low The TC outputs can be used 

LOGIC DIAGRAM T193 



as the Clock input signals to the next higher 
order circuit in a multistage counter, since 
they duplicate the clock waveforms. Multi- 
stage counters will not be fully synchronous, 
since there is a two-gate delay time differ- 
ence added for each stage that is added. 

The counter may be preset by the asynchro- 
nous parallel load capability of the circuit. 
Information present on the parallel Data in- 
puts (D - D3) is loaded into the counter and 



appears on the outputs regardless of the 
conditions of the Clock inputs when the 
Parallel Load (PL) input is Low. A High level 
on the Master Reset (MR) input will disable 
the parallel load gates, override both Clock 
inputs, and set all Q outputs Low. If one of the 
Clock inputs is Low during and after a reset or 
load operation, the next Low-to-High transi- 
tion of that clock will be interpreted as a 
legitimate signal and will be counted. 




V C c = Pm 16 
GND = Pin 8 
( ) = Pin Numbers 
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STATE DIAGRAM, 


'F193 


T i 


^^JT^TZTi] 


fl5| 


li 
[T] 


ti 


li 


jl4J 


rTj 


fl3| 


H 


COUNT UP 


,""**fT[^~*f8] 


COUNTDOWN - 


LD02020S 


TC\j = Q »Qi.Q2«Q3»CPu 
TC" D = Q «Qi.CP 2 «Q3»CPd 




Logic Equations for Terminal Count 



MODE SELECT - 


-Fl 


JNC" 


nor 


4 TABLE, F193 










OPERATING 
MODE 


INPUTS 


OUTPUTS 


MR 


PL 


CPu 


CP D 


Do 


Di 


D 2 


D 3 


Q Qi Q 2 Q3 


TCy 


TC D 


Reset (clear) 


H 
H 


X 
X 


X 
X 


L 
H 


X 
X 


X 
X 


X 
X 


X 
X 


L L L L 
L L L L 


H 
H 


L 
H 


Parallel load 


L 
L 

L 
L 


L 
L 

L 

L 


X 
X 

L 
H 


L 
H 

X 
X 


L 
L 

H 
H 


L 
L 

H 
H 


L 
L 

H 
H 


L 
L 

H 
H 


L L L L 
L L L L 

H H H L 
H H H H 


H 
H 

H 
H 


L 
H 

H 
H 


Count up 


L 


H 


r 


H 


X 


X 


X 


X 


Count up 


H (D 


H 


Count down 


L 


H 


H 


t 


X 


X 


X 


X 


Count down 


H 


H (2) 



H = High voltage level 

L = Low voltage level 

X = Don't care 

t = Low-to-High clock transition 

NOTES: 

1 . TCy = CPu at terminal count up (HHHH). 

2. TC D = CPp at terminal count down (LLLL). 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V,L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F192, T193 


UNIT 


Min 


Typ 2 


Max 


V OH 


High-level output voltage 


Vcc = MIN, 

V| L = MAX, Ioh = MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 

V| L = MAX, l L = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.5 


V 


±5%V CC 




0.35 


0.5 


V 


V|K 


Input clamp voltage 


Vcc - MIN, I, - l,K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Vcc = MAX, V| = 7.0V 






100 


J"A 


Iih 


High-level input current 


Vcc - MAX, V, = 2.7V 




1 


20 


ma 


IlL 


Low-level input current 


CPu, CP D 


Vcc = MAX, V! = 0.5V 






-1.8 


mA 


Other inputs 






-0.6 


mA 


los 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


•cc 


Supply current 4 (total) 


Vcc = MAX 




32 


50 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure Ice with parallel load and Master Reset inputs grounded, all other inputs at 4.5V, and all outputs open. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F192, 'F193 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


125 




90 




MHz 


tPLH 
tpHL 


Propagation delay 

CPy or CP D to TCy or TC D 


Waveform 1, 2 


2.5 
3.0 


5.5 
5.0 


8.5 
8.0 


2.5 
3.0 


9.0 
9.0 


ns 


tPLH 
tpHL 


Propagation delay 
CPy or CP D to Q n 


Waveform 1 


2.5 
5.0 


5.5 
8.5 


8.5 
12.0 


2.5 
5.0 


9.0 
13.0 


ns 


tPLH 
tPHL 


Propagation delay 
D n to Q n 


Waveform 4 


2.0 
6.0 


4.0 
9.5 


7.0 
13.5 


1.5 
6.0 


8.0 
15.0 


ns 


tPLH 
tpHL 


Propagation delay 
PL to Q n 


Waveform 3 


4.5 
5.5 


6.5 
8.5 


10.0 
12.0 


4.0 
5.0 


11.0 
130 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 5 


5.0 


7.5 


11.0 


5.0 


12.0 


ns 


tPLH 


Propagation delay 
MR to TCy 


Waveform 5 


6.0 


8.5 


12.0 


5.5 


13.0 


ns 


tpHL 


Propagation delay 
MR to TC D 


Waveform 5 


5.0 


7.5 


11.0 


5.0 


12.0 


ns 


tpLH 
tPHL 


Propagation delay 
PL to TCu or TC D 


Waveform 3 


6.0 
6.0 


9.5 
9.0 


13.5 
12.0 


6.0 
6.0 


15.0 
13.0 


ns 


tpLH 
tPHL 


Propagation delay 
D n to TCu or TC D 


Waveform 4 


5.5 
4.5 


9.0 
8.5 


13.0 
12.5 


5.0 
4.5 


14.0 
13.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F192, 'F193 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n to PL 


Waveform 6 


4.5 
4.5 






5.0 
5.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to PL 


Waveform 6 


2.0 
2.0 






2.0 
2.0 




ns 


tw(L) 


PL pulse width Low 


Waveform 3 


6.0 






6.0 




ns 


t w (H) 
tw(L) 


CPj or CPp pulse width 
High or Low 


Waveform 1 


3.5 
5.0 






3.5 
5.0 




ns 


t w (L) 


CPj or CPq pulse width Low 
(change of direction) 


Waveform 1 


10.0 






10.0 




ns 


t w (H) 


MR pulse width High 


Waveform 5 


6.0 






6.0 




ns 


Vec 


Recovery time 
PL to CPy or CP D 


Waveform 3 


6.0 






6.0 




ns 


Vec 


Recovery time 
MR to CPy or CP D 


Waveform 5 


4.0 






4.0 




ns 
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FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 



CLEAR 1 HI 




SEQUENCE 
ILLUSTRATED 



1 1 |r| I 8 9 1 2 1 I 1 9 8/1 

__■__ p COUNT UP -»J Y* COUNTDOWN M 

CLEAR PRESET | II I 



a. 'F192 Decade Counter 



CLEAR 1 I "! 




SEQUENCE 
ILLUSTRATED 



CLEAR 



H I 14 15 1 2| I 1 15 14 13 

__ U COUNT UP »4 U— COUNTDOWN *4 

PRESET | || I 



b. 'F193 Binary Counter 

NOTES: 

1. Clear overrides load data and count inputs. 

2. When counting up, count-down input must be High, when counting down, count-up input must be High. 



B 
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AC WAVEFORMS 



*U' CP D j^7 m ^v"' p^Z \ 



f. 



TCu,Q n 



\s 



Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Width and Maximum Clock Frequency 

*«_t w (L)_*. 



^^_jz v 



TCu,TC D> Q n 



/z \ 



F- 



Waveform 3. Parallel Load Pulse Width, 

Parallel Load to Output Delays, 

and Parallel Load to Clock Recovery Time 



M t w (H) *] t R| 



CPu,CP D 



F 



TC 



F- \_ 



Waveform 5. Master Reset Pulse Width, 

Master Reset to Output Delay and 

Master Reset to Clock Recovery 



""—/ V M r 



Waveform 2. Propagation Delay, 
Clock Pulse Down to Terminal Count 



Q^TCu.TCd 



■ZJ£ZDE 



"*- t PL.H-** > 



Qn.TCu.TCo 



V: r- 



v 



Waveform 4. Propagation Delay, 

Data to Flip-Flop Outputs, 

Terminal Count Up and Down Outputs 



°-I 



-H t s (H) ^- -H W ««- 



'M V M 



" t H (H) "►! 

t s (L) 



Waveform 6. Setup Time and Hold Time for D n to PL 



NOTE: V M - 1 5V 
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TEST CIRCUIT AND WAVEFORMS 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 




— tTHLOf) 

— tTLH(tr) 



90% 




AMP (V) 





V M = 1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



a 
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FEATURES 

• Shift left and shift right 
capability 

• Synchronous Parallel and Serial 
data transfers 

• Easily expanded for both Serial 
and Parallel operation 

• Asynchronous Master Reset 

• Hold (do nothing) mode 

DESCRIPTION 

The functional characteristics of the 
'F194 4-Bit Bidirectional Shift Register 
are indicated in the Logic Diagram and 
Function Table. The register is fully syn- 
chronous, with all operations taking 
place in less than 9ns (typical) for 74F, 
making the device especially useful for 
implementing very high-speed CPUs, or 
for memory buffer registers. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F194 


150MHz 


33mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F194N 


16-Pin Plastic SO 


N74F194D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 3 


Parallel data inputs 


1.0/1.0 


20/iA/0.6mA 


So, S-| 


Mode control inputs 


1.0/1.0 


20juA/0.6mA 


Dsr 


Serial data input (shift right) 


1.0/1.0 


20juA/0.6mA 


D S L 


Serial data input (shift left) 


1.0/1.0 


20//A/0.6mA 


Cp 


Clock pulse input (active rising edge) 


1.0/1.0 


20//A/0.6mA 


MR 


Asynchronous Master Reset (active-Low) 


1.0/1.0 


20juA/0.6mA 


Q0-Q3 


Parallel outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as. 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









MR {T 




IUvcc 


DsrGE 




13 Qo 


Do LI 




]±]Qi 


°lE 




IHQ2 


D2U 




jTJQg 


D3E 




Tj]cp 


DslCI 




T0JS1 


QnoLL 




13 so 






CD04670S 





2 

I 


3 

I 


4 

I 


5 

I 


6 

I 


7 

I 






°SR 


"0 


°i 


°2 


■>3 


«SL 




9 — 


s 














lO- 


Si 














ll — 


CP 














1-0 


MR 


















°0 


Qi 


°2 


03 










I 

15 


I 

14 


I 
13 


I 

12 
















LS04012S 









_9 

10 
11 

_2 

_3 

__4 

_5 

6 
_7 


n SRQ4 

>§ 

>C4 

>1W2<- 

R 


15 

14 
13 

12 


1.4D 
3,4D 


3,40 


3.4D 


3.4D 
2,40 






LS04020S 
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The 'F194 design has special logic features 
which increase the range of application. The 
synchronous operation of the device is deter- 
mined by two Mode Select inputs, So and Si. 
As shown in the Mode Select Table, data can 
be entered and shifted from left to right (shift 
right, Q -* Q 1t etc.), or right to left (shift left, 
Q3 ~> Q2. etc.), or parallel data can be 
entered, loading all 4 bits of the register 
simultaneously. When both So and Si are 
Low, existing data is retained in a hold (do 
nothing) mode. The first and last stages 
provide D-type Serial Data inputs (Dsr, Dsl) 



to allow multistage shift right or shift left data 
transfers without interfering with parallel load 
operation. 

Mode Select and Data inputs on the 'F194 
are edge-triggered, responding only to the 
Low-to-High transition of the Clock (CP). 
Therefore, the only timing restriction is that 
the Mode Control and selected Data inputs 
must be stable one setup time prior to the 
positive transition of the clock pulse. Signals 
on the Select, Parallel Data (D0-D3) and 
Serial Data (Dsr, Dsl) inputs can change 



when the clock is in either state, provided 
only the recommended setup and hold times, 
with respect to the clock rising edge, are 
observed. 

The four Parallel Data inputs (Do - D3) are D- 
type inputs. Data appearing on D - D3 inputs 
when So and S<\ are High is transferred to the 
Q0-Q3 outputs respectively, following the 
next Low-to-High transition of the clock. 
When Low, the asynchronous Master Reset 
(MR) overrides all other input conditions and 
forces the Q outputs Low. 



MODE SELECT — FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


CP 


MR 


Si 


So 


Dsr 


Dsl 


D n 


Qo 


Qi 


Q 2 


03 


Reset (clear) 


X 


L 


X 


X 


X 


X 


X 


L 


L 


L 


L 


Hold (do nothing) 


X 


H 


I 


I 


X 


X 


X 


qo 


qi 


q2 


q3 


Shift left 


t 

t 


H 
H 


h 
h 


I 


X 
X 


I 
h 


X 
X 


qi 
qi 


q2 
q2 


q3 
q3 


L 
H 


Shift right 


t 
t 


H 
H 


I 


h 
h 


I 
h 


X 
X 


X 
X 


L 
H 


qo 
qo 


qi 

qi 


q2 
q2 


Parallel load 


t 


H 


h 


h 


X 


X 


dn 


do 


di 


d 2 


d 3 



H » High voltage level. 

h - High voltage level one setup time prior to the Low-to-High clock transition. 

L ■ Low voltage level. 

I = Low voltage level one setup time prior to the Low-to-High clock transition. 

d n (q n ) " Lower case letters indicate the state of the referenced input (or output) one setup time prior to the Low-to-High clock transition. 

X = Don't care. 

t = Low-to-High clock transition. 



B 
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LOGIC DIAGRAM 






D SR- 



CP ^o- 

MR<^>0- 




-»SL 



Qo 



V cc = Pm 16 
GND = Pin 8 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


l0L 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 






74F194 


UNIT 


TEST CONDITIONS 


Min 


Typ 2 


Max 


V H 


High-level output voltage 3 


V CC = MIN, 

V| L - MAX, V 0H - MAX 

V| H - MIN 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, 

V| H = MIN, Vil - MAX, 

Iql - MAX 


±10%V CC 




0.35 


0.5 


V 


±5%V CC 




0.35 


0.5 


V 


Vik 


Input clamp voltage 


Vcc-MIN, l|-|, K 




-0.73 


-1.2 


V 


h 


Input current at maximum 
input voltage 


V C c » MAX, V, » 7.0V 






100 


ma 


Iih 


High-level input current 


V CC - MAX, V| - 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC - MAX, V| - 0.5V 






-0.6 


mA 


'os 


Short-circuit output current 4 


Vcc-MAX 


-60 




-150 


mA 


•cc 


Supply current 5 (total) 


V CC = MAX 




33 


46 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc * 5V, T A * 25°C. 

3. Output High state will change to Low state if an external voltage of less than 0.0V is applied. 

4. Not more than one output should be shorted at a time. For testing l s> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

5. With all outputs open, D| inputs grounded and 4.5V applied to So, S 1( MR and the serial inputs, Ice is tested with a momentary ground, then 4.5V applied to CP. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F194 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to 70°C 

V C c = + 5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock 
frequency 


Waveform 1 


105 


150 




90 




MHz 


tp|_H 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


3.5 
3.5 


5.2 
5.5 


7.0 
7.0 


3.5 
3.5 


8.0 
8.0 


ns 


tPHL 


Propagation delay 
MR to Q n 


Waveform 2 


4.5 


8.6 


12 


4.5 


14 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F194 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to 70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tw(H) 


Clock pulse width, High 


Waveform 1 


5.0 






5.5 




ns 


tw(L) 


MR pulse width, Low 


Waveform 3 


5.0 






5.0 




ns 


ts(H) 
t s (L) 


Setup time, D0-D3, 
Dsr, D S l to CP 


Waveform 2 


4.0 
4.0 






4.0 
4.0 




ns 


th(H) 
th(L) 


Hold time, High or Low, 
D -D 3> DSR, DSL to CP 










1.0 
1.0 




ns 


t s (H) 
t s (L) 


Setup time, High or Low, 
S n to CP 


Waveform 4 


8.0 
8.0 






9.0 
8.0 




ns 


th(H) 
th(L) 


Hold time, High or Low, 
S n to CP 
















ns 


tree 


Recovery time, MR to CP 


Waveform 3 


7.0 






8.0 




ns 
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AC WAVEFORMS 



~1"MAX- 






— t w (H)— h~t w (D— 

-•-'PHL-H 



■*- ! PLH-* 



% 



Waveform 1. Clock to Output Delays 
and Clock Pulse Width 



v M 



J^T 



■*-- Vec — *■ 



V 



— t PHL-' 



Qn.Q. 



^fVM 



y 



Waveform 3. Master Reset Pulse Width, 

Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 



DSL 



t,<H)* 



t h «o 






t h «0 



Waveform 2. Data Setup and Hold Times 



s o,Si 




f^~\ 



Waveform 4. Setup and Hold Times 
for Sq and Si Inputs 



NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change predictable output performance. 
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TIMING DIAGRAM 

(Typical Clear, Load, Right-Shift, Left-Shift, Inhibit and Clear Sequences) 



CONTROL 
INPUTS 



cpJTTLjTJrLTLnjTJTJTJTJTJTJ^^ 

I «~TTLj 




TEST CIRCUIT AND WAVEFORMS 





NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



V M; 




f*-tTHL(tf) 
— tTLH(tr) 



tTLH(tr)-H 
tTHL(tf)— 



90% 
VM 



90%- 
VM 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS 

for value. 
C[_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INFHJT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tr 


tf 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/xA in 
Low and High states) 

• Shift right and parallel load 
capability 

• J-K (D) inputs to first stage 

• Complement output from last 
stage 

• Asynchronous Master Reset 

DESCRIPTION 

The functional characteristics of the 
'F195 4-Bit Parallel Access Shift Regis- 
ter are indicated in the Logic Diagram 
and Function Table. The device is useful 
in a wide variety of shifting, counting and 
storage applications. It performs serial, 
parallel, serial-to-parallel, or parallel-to- 
serial data transfers at very high speeds. 

The 'F195 operates on two primary 
modes: shift right (Q -Q-|) and parallel 
load, which are controlled by the state of 
the Parallel Enable (PE) input. Serial 
data enters the first flip-flop (Q ) via the 
J and K inputs when the PE input is High, 
and is shifted 1 bit in the direction 
Qo ~+ Qi ~* Q2 ~* Q3 following each 
Low-to-High clock transition. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F195 


115MHz 


45mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F195N 


16-Pin Plastic SO 


N74F195D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


CP 


Clock Pulse input 
(active rising edge) 


1.0/0.033 


20jutA/20juiA 


D0-D3 


Parallel data inputs 


1.0/0.033 


20/txA/20/zA 


PE 


Parallel Enable input 


1.0/0.033 


20/uA/20/iA 


MR 


Asynchronous Master Reset 


2.0/0.066 


40juA/40/uA 


J, K 


J-K or D type serial inputs 


1.0/0.033 


20juA/20juA 


Q0-Q3. Q3 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









MR [T 




H]vcc 


-» CE 




15] Q 


K \T 




ujQi 


DOLL 




3D Q 2 


°iE 




I2JQ3 


D 2 \T 




TTJQ 3 


D3LI 




To]CP 


GNDfjT 




TJPE 






CD04790S 







4 
| 


5 

I 


6 

I 


7 

I 






9-0 


PE 


D 


°i 


D 2 


D 3 






2 — 


J 














10 


CP 










03 


0—11 


3—0 


K 














1-0 


MR 


Qo 


°i 


Q 2 


«3 










15 


I 

14 


I 
13 


I 
12 
















LS04271S 


V CC -Pin 16 
GNC = Pin 8 





























9 r^ 


M1 SR04 




1 1^ 


R 




10 


>C2/1 — 




2 


n H 


15 


1.2J 
1.2K 


S 

6 

7 


1.2D 


14 

13 

12 

^ 11 


1.2D 










LS04260S 
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The J and K inputs provide the flexibility of 
the JK type input for special applications and 
by tying the two pins together, the simple D 
type input for general applications. The de- 
vice appears as four common clocked D flip- 
flops when the PE input is Low. After the Low- 
to-High clock transition, data on the parallel 
inputs (D - D3) is transferred to the respec- 

MODE SELECT -FUNCTION TABLE 



tive Q0-Q3 outputs. Shift left operation 
(Q3-Q2) can be achieved by tying the Q n 
outputs to the D n _i inputs and holding the 
PE input low. 

All parallel and serial data transfers are syn- 
chronous, occuring after each Low-to-High 
clock transition. The 'F195 utilizes edge- 



triggering, therefore, there is no restriction on 
the activity of the J, K, D n , and PE inputs for 
logic operation, other than the setup and 
release time requirements. 

A Low on the asynchronous Master Reset 
(MR) input sets all Q outputs Low, indepen- 
dent of any other input condition. 



OPERATING MODES 


INPUTS 


OUTPUTS 


MR 


CP 


PE 


J 


K 


D n 


Qo 


Q1 


Q2 


Q 3 


Q3 


Asynchronous reset 


L 


X 


X 


X 


X 


X 


L 


L 


L 


L 


H 


Shift, set first stage 
Shift, reset first stage 
Shift, toggle first stage 
Shift, retain first stage 


H 
H 
H 
H 


T 
T 
t 
t 


h 
h 
h 
h 


h 

I 

h 
I 


h 
I 

I 
h 


X 
X 
X 
X 


H 
L 
Qo 


Qo 

qo 
qo 
qo 


qi 
qi 

qi 

qi 


q 2 
q 2 
q 2 

q 2 


q2 
q2 
q2 
q2 


Parallel load 


H 


t 


I 


X 


X 


dn 


do 


di 


d 2 


d 3 


d 3 



H - High voltage level 

L - Low voltage level 

X = Don't care 

I = Low voltage level one setup time prior to the Low-to-High clock transition 

h = High voltage level one setup time prior to the Low-to-High clock transition 

dn fan) ~ Lower case letters indicate the state of the referenced input (or output) one setup time prior to the Low-to-High clock transition 

T = Low-to-High clock transition 



LOGIC DIAGRAM 



J K Dq 

(2) (3) (4) 



°2 



D 3 



(10) 



MR 



(D 



(5) 



(6) 



H^ 



(15) 



(7) 



H>- 



(14) 




H>- 



(13) 



Qo 



- Ur>. 



(12) 



Qi 



Q 2 



di) 



Q 3 Q3 



V CC = Pin 16 
GND - Pin 8 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V| L - MAX, 
l H = MAX, V| H - MIN 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, V| L - MAX, 
I l=MAX, V| H = MIN 


±10%V CC 




0.35 


0.5 


V 


±5%V CC 




0.35 


0.5 


V 


V|K 


Input clamp voltage 


Vcc = MIN, l| = Iik 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V| = 7.0V 






100 


ma 


Iih 


High-level input current 


Others 


Vcc - MAX, V, - 2.7V 






20 


pA 


mr 






40 


MA 


IlL 


Low-level input current 


Others 


Vcc = MAX, V| = 0.5V 






-20 


ma 


PR 






-40 


ma 


•os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


'cc 


Supply current 4 (total) 


V C c - MAX 




45 


58 


mA 



□ 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. With all outputs open, PE grounded, and 4.5V applied to the J, K, and Data inputs, Ice is measured by applying a momentary ground, followed by 4.5V to MR, and 
then a momentary ground followed by 4.5V to clock. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F195 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

Rl = 500ft 


T A = to 70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum 

clock 

frequency 


PE mode 


Waveform 1 


120 


130 




110 




MHz 


Toggle mode 


100 


115 




90 




tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.0 


6.5 
6.5 


9.5 
9.0 


4.0 
4.0 


10.0 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
CP to Q 3 


Waveform 1 


7.0 
4.5 


10.0 
7.0 


13.0 
9.0 


7.0 
4.0 


13.5 
9.5 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 2 


5.0 


7.5 


10.5 


5.0 


11.0 


ns 


tpLH 


Propagation delay 
MR to Q 3 


Waveform 2 


7.0 


10.0 


13.5 


7.0 


14.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F195 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to 70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
t s (L) 


Setup time, High or Low 
J, K and D n to CP 


Waveform 3 


4 
4 






4 
4 




ns 


th(H) 
th(L) 


Hold time, High or Low 
J, K and D n to CP 


Waveform 3 
















ns 


t s (H) 
t s (L) 


Setup time, High or Low 
PE to CP 


Waveform 4 


3 
4 






3 
5 




ns 


th(H) 
th(U 


Hold time, High or Low 
PE to CP 


Waveform 4 
















ns 


t w (H) 


CP pulse width, High 


Waveform 1 


6 






6 




ns 


tw(L) 


MR pulse width, Low 


Waveform 2 


5 






5 




ns 


tree 


Recovery time MR to CP 


Waveform 2 


6 






6 




ns 
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AC WAVEFORMS 



-1«MAX- 




— t W (H)-4— -t w (L)- 
*-tpHL-»- 



V 



FA 



-*-»PLH-^ 



V M 



JF 



-«w- 






<-*PHL-* 



t 



/ 



Waveform 1. Clock to Output 
Delays and Clock Pulse Width 



Waveform 2. Master Reset Pulse Width, Master Reset to 
Output Delay & Master Reset to Clock Recovery Time 



SERIAL-SHIFT RIGHT 



PARALLEL LOAD 




~\ r r ~\ -f* 



Waveform 3. Data Setup and Hold Times 




o n RESPONSE 



Waveform 4. Setup and Hold Times 
Parallel Enable to Clock 



NOTE: For all waveforms, V M - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 



VM 
10%/ 



H-tTHL(tf) 



tTLH0r)-H 



• AMP (V) 




— tTLH(tr) 




tTHL(tf)-^ 






— 


^•90% 




90%-i 






VM 




VM^ 


k 






— tw— 




\ 


r 10% 



AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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DESCRIPTION 

The 'F198 bidirectional register is de- 
signed to incorporate virtually all of the 
features a system designer may want in 
a shift register. This circuit contains 87 
equivalent gates and features parallel 
inputs, parallel outputs, right-shift and 
left-shift serial inputs, operating mode 
control inputs, and a direct overriding 
clear line. The register has four distinct 
modes of operation: 

• Parallel (broadside) Load 

• Shift Right (in the direction Q A 
toward Cy 

• Shift Left (in the direction Q H 
toward Qa) 

• Inhibit Clock (do nothing) 

Synchronous parallel loading is accom- 
plished by applying the 8 bits of data and 
taking both mode control inputs, So and 
Si, High. The data is loaded into the 
associated flip-flop and appears at the 
outputs after the positive transition of 
the Clock input. During loading, serial 
data flow is inhibited. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F198 


110MHz 


40mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F198N 


24-Pin Plastic SOL 


N74F198D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 7 


Parallel data inputs 


1.0/1.0 


20A*A/0.6mA 


S0-S1 


Mode control inputs 


1.0/1.0 


20juA/0.6mA 


D S R 


Serial data input (shift right) 


1.0/1.0 


20MA/0.6mA 


D S L 


Serial data input (shift left) 


1.0/1.0 


20juA/0.6mA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


MR 


Asynchronous Master Reset 
(active-Low) 


1.0/1.0 


20/uA/0.6mA 


Q0-Q7 


Parallel outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/iA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









sod 




Sl v cc 


OsrLL 




Usi 


DoU 




HJDSL 


00LI 




M°T 


Did 




|J0 07 


01E 




UOe 


°aLL 




m oe 


OaQE 




105 


DaLI 




lOs 


Q3Q0 




15JD4 


cpQT 




3304 


QNDfJI 




l|] MR 






CD04800S 





2 3 5 7 9 15 17 19 21 22 

I I I I I I I I I I 




13-0 
1 — 

23 

11 — 


Osr Do D1 02 O3 O4 Ds De D7 Osl 
MR 

So 
Si 
CP 

Qo Oi Q2 O3 O4 Qs Q« Q7 






II 

4 6 8 10 14 16 18 20 

IS0428 


1S 







4 


1 

23 

t 

2 

3 

5 

7 
9 

15 

17 

19 
21 
22 


SRG8 

R 

:)■! 

>C4 

>1-*-/2 — 


1.4D 
3,40 


6 


3.4D 




8 

10 

14 








18 

20 

LSO4290S 




3,40 
2,40 
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Shift right is accomplished synchronously 
with the rising edge of the clock pulse when 
S is High and S-i is Low. Serial data for this 
mode is entered at the shift-right data input. 
When S is Low and Si is High, data shifts 
left synchronously and new data is entered at 
the shift-left serial input. 

Clocking of the flip-flop is inhibited when both 
mode control inputs are Low. The mode 
controls should be changed only while the 
Clock input is High. 



FUNCTION TABLE 



BLOCK DIAGRAM 




CP-^ >-l 






Ptn 2 


5= 


Si w «> 






So-V 


Jt> 




Do 3 
D, 5 






1 4 Q ° 


Da 7 






6 °1 


D3 » 






' 8 Qa 


D 4 1B 






10 ° 3 


D5 " 






' 14 ° 4 


Do 1 * 






' 16 Q$ 


D T 21 






* 18 ° 6 


. 22 L. 




MR 13 cfro 














20 ^ 

BD01830S 



INPUTS 


OUTPUTS 


MR 


Mode 


CP 


Serial 


Parallel 


Qa 


Qb ... Qg 


Qh 


Si 


So 


Left 


Right 


A...H 


L 
H 
H 
H 
H 
H 
H 
H 


X 
X 

H 
L 
L 
H 
H 
L 


X 
X 

H 
H 
H 
L 
L 
L 


X 

L 

X 


X 
X 
X 
X 
X 
H 
L 
X 


X 
X 
X 
H 
L 
X 
X 
X 


X 
X 
a...h 
X 
X 
X 
X 
X 


L 
Qao 

a 

H 

L 
QBn 
QBn 

Qao 


L L 

Qbo Qgo 

b g 

QAn QFn 
QAn QFn 
Qcn QlHn 
Qcn QHn 

Qbo Qgo 


L 

Qho 
h 

QGn 
QGn 

H 

L 

Qho 



H - High level (steady state) 

L - Low level (steady state) 

X « Irrelevant (any input, including transition) 

t - Transition from Low-to-High level 

a...h » The level of steady-state input at inputs A through H, respectively. 

Qao. Qbo. Qgo. Qho " The level of Qa. Qb. Qg or Qh. respectively, before the indicated steady-state input 

conditions were established. 
QAn. QBn. ©tc. - The level of Qa. Qb. ®tc, respectively, before the most recent t transition of the clock. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



June 1987 



6-236 



Signetics FAST Products 



Preliminary Specification 



Shift Register 



FAST 74F198 



TIMING DIAGRAM 



Jl-jTfLJlJ~LriJTXI^ 




B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F198 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 

V| L = MAX, Iqh - MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L = MAX, I l = MAX 

V| H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, I|-I|k 




-0.73 


-1.2 


V 


Ii 


Input current at maximum 
input voltage 


V CC = MAX, V| - 7.0V 






100 


MA 


Iih 


High-level input current 


V CC = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC - MAX, V t = 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


'cch 






40 


95 


mA 


•CCL 


vec ~~ MAA 






40 


95 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F198 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = S00SI 


T A = to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fmax 


Maximum clock frequency 


Waveform 1 


90 


110 




80 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n or Q n 


Waveform 1 


3.5 
3.5 




7.0 
7.0 


3.5 
3.5 


8.0 
8.0 


ns 


tpHL 


Propagation delay, MR to Q n 


Waveform 3 


4.5 




12 


4.5 


14 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F198 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
t s (L) 


Setup time, High or Low 
D n to CP 


Waveform 2 


4.0 
4.0 






6.0 
6.0 




ns 


t h (H) 
th(L) 


Hold time, High or Low, 
D n to CP 


Waveform 2 










1.0 
1.0 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
Dsr. D S l to CP 


Waveform 2 


4.0 
4.0 






6.0 
6.0 




ns 


th(H) 
th(L) 


Hold time, High or Low, 
Dsr. D sl to CP 


Waveform 2 










1.0 
1.0 




ns 


ts(H) 
ts(U 


Setup time, High or Low 
S n to CP 


Waveform 2 


8.0 
8.0 






9.0 
8.0 




ns 


t h (H) 
th(L) 


Hold time, High or Low 
S n to CP 


Waveform 2 
















ns 


tw(H) 


CP pulse width 


Waveform 1 


6.0 






6.0 




ns 


tw(L) 


MR pulse width 


Waveform 3 


5.0 






5.0 




ns 


Vec 


Recovery time, MR to CP 


Waveform 3 


6.0 






6.0 




ns 



AC WAVEFORMS 



-"'MAX- 



^ y, ^ \ 

— tw< H > —I— *w(U— 

— | h-'PLH— 



-^'PHL-H 



D n .S n T7 



D SR. D Sl 



t s (H) **- 



A /■ 



mm- -* 



*-t H (H) 




Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Widths, and Maximum Clock Frequency 



Waveform 2. Setup Time and Hold Time 



~l / 



-ML)- 



i 



\ 



r 



Waveform 3. Master Reset Pulse Width, 

Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 

NOTE: V M = 1 5V 
The Shaded areas indicate when the input is permitted to change for predictable output performance 
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TEST CIRCUIT AND WAVEFORMS 



Vcc 



PULSE 
GENERATOR 



Vin VouT 
— ®-t- O.U.T. ( o ) j 1 

Rt| " — r— ' Cl?= *i 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 



vm 




K-tTHLUf) 
■— t T LH(tr) 



tTLH(«r)-H 
tTHL(tf)-* 



• AMP (V) 



90% 

vm 



VM- 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C L - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt * Termination resistance should be equal to Zout 

of pulse generators. 



tw 

V M -1.5V 

Input Pulse Definition 



■ AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Buffered clock and control inputs 

• Shift right and parallel load 
capability 

• Fully synchronous data transfers 

• J - K(D) Inputs to first stage 

• Clock enable for hold (do 
nothing) mode 

• Asynchronous Master Reset 

DESCRIPTION 

The 'F199 is an 8-bit Parallel Access 
Shift Register and its functional charac- 
teristics are indicated in the Logic Dia- 
gram and Function Table. The device is 
useful in a variety of shifting, counting 
and storage applications. It performs 
serial, parallel, serial to parallel, or paral- 
lel to serial data transfers at very high 



The 'F199 operates in two primary 
modes: shift right (Qo -* Q-i) and paral- 
lel load, which are controlled_by the 
state of the Parallel Enable (PE) input. 
Serial data enters the first flip-flop (Qo) 
via the J and K inputs when the PE input 
is High, and is shifted one bit in the 
direction Qo -* Qi -* Q2 following 
each Low-to-High clock transition. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F199 


110MHz 


40mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F199N 


24-Pin Plastic SOL 


N74F199D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D0-D7 


Parallel data inputs 


1.0/1.0 


20juA/0.6mA 


J, K 


J and K inputs 


1.0/1.0 


20/iA/0.6mA 


PE 


Parallel Enable input 


1.0/1.0 


20jiA/0.6mA 


CE 


Clock Enable input 


1.0/1.0 


20juA/0.6mA 


CP 


Clock Pulse input (active rising edge) 


1.0/1.0 


20/uA/0.6mA 


MR 


Master Reset input (active-Low) 


1.0/1.0 


20juA/0.6mA 


Q0-Q7 


Parallel outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









RE 




Uvcc 


j(T 




H] p1 


D CI 




22] D 7 


QoE 




13 o? 


Did 




20] D 6 


°iE 




]U°6 


d 2 LT 




Uo 5 


Q 2 [T 




IDOS 


D3E 




Ud 4 


Q3Q0 




!]q 4 


clQI 




vj] MR 


gndQ? 




HJcp 






CD06140S 





23 3 5 7 9 16 18 20 22 

A I I I I I I I I 


14 -C 
2 — 
1~c 

13— 

11-0 


PE D D^ D 2 D 3 D 4 D 5 D 6 D 7 

MR 

J 

K 

CP 

CE Qq Qi ©2 °3 Q 4 °5 °6 ^7 



TT 

4 6 8 10 15 17 19 21 



V cc = Pm 24 
GND = Pin 12 









13 
23 

IE 

_2 

J 

J 

_7 

_9 

16 

18 

20 

22 


S 

1 

01 
C3 
R 


RG8 
>C2/- 

r 


4_ 

6_ 

8_ 

10 
15 

17_ 

19 

21^ 


2J 
2K 
2,3D 


2,30 


















LS06620S 
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The J and K inputs provide the flexibility of 
the J - K type input for special applications 
and, by tying the two pins together, the simple 
D-type input for general applications. 

The device appears as eight common 
clocked D flip-flops when the PE input is Low. 
After the Low-to-High clock transition, data 

LOGIC DIAGRAM 



on the parallel inputs (D - D 7 ) is transferred 
to the respective Q0-Q7 outputs. 

All parallel and serial data transfers are syn- 
chronous, occurring after each Low-to-High 
clock transition. The 'F199 utilizes edge- 
triggered, therefore, there is no restriction on 
the activity of the J, K, D n , and PE inputs for 



logic operation, other than the setup and 
release time requirements. 

A Low on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously forcing all bit posi- 
tions to a Low state. 



D 2 D 3 D 4 D 5 O t 

J9 1 16 1 18 |20 




Q 7 

LD08510S 



V C c = Pm 24 
GND=Pin 12 
( ) = Pin Number 
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MODE SELECT- 


-FUNCTION TABLE 










OPERATING 
MODES 


INPUTS 


OUTPUTS 


MS 


CP 


CE 


PE 


J 


K 


D n 


Qo Qi ... Q6 Q7 


Reset (clear) 


L 


X 


X 


X 


X 


X 


X 


L L ... L L 


Shift, Set 
First Stage 


H 


T 




h 


h 


h 


X 


H q ... qs q6 


Shift, Reset 
First Stage 


H 


t 




h 


I 


I 


X 


L q ... qs q6 


Shift, Toggle 
First Stage 


H 


t 




h 


h 


I 


X 


qo qo .» 0.5 Q.6 


Shift, Retain 
First Stage 


H 


t 




h 


I 


h 


X 


Qo Qo ... qs q6 


Parallel Load 


H 


t 




I 


X 


X 


d n 


do d-| ... d6 dy 


Hold 

(do nothing) 


H 


t 


h< 1 > 


X 


X 


X 


X 


qo qi - q6 q7 



H = High voltage level steady state. 

h - High voltage level one setup time prior to the Low-to-High clock transition. 

L = Low voltage level steady state. 

I = Low voltage level one setup time prior to the Low-to-High clock transition. 

X - Don't care. 

dnfan) - Lower case letters indicate the state of the referenced input (or output) one setup time prior to the 

Low-to-High clock transition, 
t - Low-to-High clock transition. 
NOTE: 
1 . The Low-to-High transition of C~E should only occur while CP is High for conventional operation. 
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TIMING DIAGRAM 



^jnjxruTJTJTJT^ 

CE-. ! 



{: 



•-U 



I 



On * 



— n 
..JL. 
— * 

--n 



ift 



J— L 



IT 



-H- 



JhiIl 



JhHl 






_R~iL 



JT 



JT 



J~L 



_r"LJ— L 



-SERIAL SHIFT- 



-J I— J ' INHIBIT 

HK- 




H I L I H 1 L 
-SERIAL SHIFT- 



LOAD 



Typical Clear, Load, Right-Shift, Left-Shift, Inhibit and Clear Sequences 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


>OH 


High-level output current 






-1 


mA 


IOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 


PARAMETER 






LIMITS 


UNIT 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

Vil = MAX, l H = MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V cc = MIN, 

V| L = MAX, l 0L = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, = l lK 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V| - 7.0V 






100 


ma 


Iih 


High-level input current 


Vcc = MAX, V| = 2.7V 






20 


ma 


Iil 


Low-level input current 


Vcc = MAX, V| = 0.5V 






-0.6 


mA 


■os 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


V CC = MAX, J = K = D n - 4.5V, 
CP = CE - MR = PE = GND 




40 


95 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F199 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum Clock Frequency 


Waveform 1 


105 


114 




90 




MHz 


tpi_H 
tPHL 


Propagation delay 
CP to Q n 


Waveform 1 


3.5 
3.5 




7.0 
7.0 


3.5 
3.5 


8.0 
8.0 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 2 


4.5 




12 


4.5 


14 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F199 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(U 


Setup time, High or Low 
D n to CP 


Waveform 3 


4.0 
4.0 






6.0 
6.0 




ns 
ns 


th(H) 
th(U 


Hold time, High or Low 
D n to CP 


Waveform 3 










1.0 
1.0 




ns 
ns 


t s (H) 
ts(U 


Setup time, High or Low 
J, K to CP 


Waveform 3 


4.0 
4.0 






6.0 
6.0 




ns 
ns 


th(H) 
thd) 


Hold time, High or Low 
J, K to CP 


Waveform 3 










1.0 
1.0 




ns 
ns 


ts(H) 
t s (L) 


Setup time, High or Low 
CE to CP 


Waveform 3 


8.0 
8.0 






9.0 
8.0 




ns 
ns 


th(H) 
th(U 


Hold time, High or Low 
CE to CP 


Waveform 3 
















ns 
ns 


t s (H) 
ts(D 


Setup time, High or Low 
PE to CP 


Waveform 3 


8.0 
8.0 






9.0 
8.0 




ns 
ns 


th(H) 
th(U 


Hold time, High or Low 
PE to CP 


Waveform 3 
















ns 
ns 


tw(H) 


CP Pulse Width, 


Waveform 1 


5.0 






5.5 




ns 


tw(U 


MR Pulse Width Low 


Waveform 2 


5.0 






5.0 




ns 


tree 


Recovery time MR to CP 


Waveform 2 


7.0 






8.0 




ns 
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AC WAVEFORMS 



Vm Jfvu ^v M / 



— t w (H) -* 
"•"tpHL 



-t w (L)— 



"1 f 



— «W(L) — • 



"*PLH^ 



\m_ 



F 



]F^ 



— tpHL— 



\!= A 



Waveform 1. Clock to Output Delays, Clock Pulse Width, 
and Maximum Clock Frequency 



Condition: MR = High 

Waveform 2. Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock Recovery Time 



■WWVi 


^ M i 


f//////////§k y * -j 


mm 


'.« 5 


■If 




—-1,(1.)— 




~-t h -o 






— 


*-t h -o 


«IBi 


mm* ^wimmiimmmmm 




— t,(L) — 


_„,.. ^ , - ,H '- 


— »h-o 




n ^Mw y »*3lt STAB j 


^W//////////////////M 






p-«t— 


-»h=o 






^■■■i 


mm^A 


lammm, 


Wi/i/i 




^^t h =»o 
Fvm \ /v M \ 7 




CP 


i 


k 



NOTE: 

1 The number of clock pulses required between the tpiH and tpm. measurements can be determined from the appropriate Truth Table 

2. The shaded ^areas indicate when the input is permitted to change for predictable performance 

3. The changing output assumes internal Q6 opposite state from Q 7 

Waveform 3. Setup and Hold Time for PE, D n , D 8 , and Cl to CP 

NOTE: For all waveforms, V M = 1 5V 



D 



June 1987 



6-247 



Signetics FAST Products 



Preliminary Specification 



Shift Register 



FAST 74F199 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M 



h-tTHLOf) 
— tTLH(tr) 



tTLH(W-H 
tTHL(tf)— 



> AMP (V) 



VM- 




AMP (V) 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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Product Specification 



FEATURES 

• Octal bus Interface 

• 3-State buffer outputs sink 64mA 

• 15mA source current 

DESCRIPTION 

The 'F240 and 'F241 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are all capable of sinking 64mA 
and sourcing up to 15mA, producing 
very good capacitive drive characteris- 
tics. The device features two Output 
Enables, OE, each controlling four of the 
3-State outputs. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F240 


4.3ns 


37mA 


74F241 


5.0ns 


53mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F240N, N74F241N 


20-Pin SOL 


N74F240D, N74F241D 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


OEa, OEb 


3-State output enable input 
(active-High) 


1.0/1.67 


20juA/ 1.0mA 


OE b 


3-State output enable input 
(active-Low) 


1.0/1.67 


20juA/ 1.0mA 


Ia0"la3. Ib0-'b3 


Data inputs ('F240) 


1.0/1.67 


20juA/ 1.0mA 


Ia0-'a3. Ib0-'b3 


Data inputs (T241) 


1.0/2.67 


20/uA/ 1.6mA 


Y a , Y b (T240) 
Yg, Y b ('F241) 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 






'F240 




2 

4 

6 

8 

17 

15 

13 

11 


EN1 
EN2 

n r 


^ 18 
^ 16 
^ 14 
^ 12 
^ 3 
^ 5 

^ 9 


1V 








2V 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 






'F241 




1 N. 
19 

2 

4 

6 

8 

17 

15 

13 

11 


EN1 
EN2 


18 

16 

14 

12 

3 

5 

7 

9 


1V 








2V 










LS04330S 



FUNCTION TABLE, T240 




INPUTS 


OUTPUTS 


OEa 


>a 


OE b 


lb 


Y a 


Y b 


L 


L 


L 


L 


H 


H 


L 


H 


L 


H 


L 


L 


H 


X 


H 


X 


Z 


Z 



FUNCTION TABLE, 'F241 




INPUTS 


OUTPUTS 


Ola 


la 


OE b 


lb 


Y a 


Y b 


L 


L 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


X 


L 


X 


Z 


Z 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 

ABSOLUTE MAXIMUM RATINGS Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


v C c 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


V OUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


128 


mA 


T a 


Operating free-air temperature range 


to +70 


°C 
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RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V, H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F240, 241 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


Vcc = MIN, 
V| L = MAX, 
V| H = MIN 


•oh = -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


l H = -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


Vcc = MIN, 
Vil = MAX, 
V| H = MIN 


Iol = 48mA 


±10%V CC 




0.35 


0.50 


V 


I |_ " 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc = MIN, l| = l|K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


Vcc = MAX, V| = 7.0V 






100 


ma 


Iih 


High-level input current 


Vcc - MAX, V| - 2.7V 






20 


ma 


IlL 


Low-level 
input current 


'F240 All inputs 


Vcc = MAX, V| = 0.5V 






-1.0 


mA 


'F241 DE a , OE b 






-1.0 


mA 


'F241 l a0 -l a3 , 
IbO ~ Ib3 






-1.6 


mA 


bZH 


Off-state output current, 
High-level voltage applied 


V CC = MAX, Vout = 2.7V 






50 


HA 


Iozl 


Off-state output current, 
Low-level voltage applied 


Vcc - MAX, Vout - 0.5V 






-50 


MA 


tos 


Short-circuit output current 3 


V CC - MAX 


-100 




-225 


mA 


'cc 


Supply current 4 
(total) 


T240 


'CCH 


Vcc = MAX 




12 


18 


mA 


'CCL 




50 


70 


mA 


•ccz 




35 


45 


mA 


T241 


'CCH 




40 


60 


mA 


'CCL 




60 


90 


mA 


'ccz 










65 


90 


mA 



B 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last 

4. Ice is measured with outputs open. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F240, 241 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = +5.0Y±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tp|_H 
tpHL 


Propagation delay 
Data to output 


T240 


Waveform 1 


3.0 
2.0 


4.5 
3.0 


6.5 
4.5 


3.0 
2.0 


7.5 
5.0 


ns 


tpZH 
tpZL 


Output enable time 
to High and Low level 


Waveform 2 
Waveform 3 


3.0 
4.5 


5.0 
6.5 


7.5 
8.5 


3.0 
4.0 


9.0 
10.0 


ns 


tpHZ 
tPLZ 


Output disable time 
from High and Low level 


Waveform 2 
Waveform 3 


3.0 
3.0 


5.5 
5.0 


7.0 
7.0 


3.0 
3.0 


7.5 
7.5 


ns 


tPLH 
tpHL 


Propagation delay 
Data to output 


'F241 


Waveform 2 


2.5 
2.5 


4.0 
4.0 


5.2 
5.2 


2.5 
2.5 


6.2 
6.5 


ns 


tpZH 
tpZL 


Output enable time 
to High and Low level 


Waveform 2 
Waveform 3 


2.0 
2.0 


4.0 
5.0 


5.7 
7.0 


2.0 
2.0 


6.7 
8.0 


ns 


tpHZ 
*PLZ 


Output disable time 
from High and Low level 


Waveform 2 
Waveform 3 


2.0 
2.0 


4.0 
4.0 


6.0 
6.0 


2.0 
2.0 


7.0 
7.0 


ns 



AC WAVEFORMS 



*jf 



■* ! PHL** 



**PLH< 

\^ F 



tF" 



\ 



*-*PLH-* 



V M 



"— t PHL-* 



/ 



V M 



\5L 



WF06019S 

Waveform 1. For Inverting Outputs 



OE 
OE 



3EZ 

|»tP2H — 



Y * Y 
OV 



J* 




OE 
OE 



Waveform 2. For Non-Inverting Outputs 



V OH -0.3V 



\ 



-V O L + 0-3V 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: For all waveforms, V^ = 1 .5V. 
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TEST CIRCUIT AND WAVEFORM 




7.0V NEGATIVE 

PULSE 



VM 



-tTHL(t|) 
-H h-tTLH(tr) 




POSITIVE 
PULSE 



tTLH(tr)— 
tTHL(tf)— 



90% 
VM 



VM- 




Test Circuit for 3-State Outputs 



V M - 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C[_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FUNCTION TABLE, T242 



H = High voltage level 
L = Low voltage level 
Z = High-impedance (OFF) state 
a = This condition is not allowed due to 
excessive currents. 



'F242 Quad Transceiver, Inverting (3-State) 
'F243 Quad Transceiver (3-State) 
Product Specification 



INPUTS 


INPUT/OUTPUT 


OEa 


OE B 


A n 


B n 


L 


L 


INPUT 


B = A 


H 


L 


Z 


Z 


L 


H 


a 


a 


H 


H 


A = B 


INPUT 


FUNCTION TA 


BLE, 'F243 


INPUTS 


INPUT/OUTPUT 


OE A 


OE B 


A n 


B n 


L 


L 


INPUT 


B = A 


H 


L 


Z 


Z 


L 


H 


a 


a 


H 


H 


A = B 


INPUT 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F242 


4.3ns 


31.2mA 


74F243 


4.0ns 


66mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F242N, N74F243N 


14-Pin Plastic SO 


N74F242D, N74F243D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


OEa 


Enable input (active-Low) 


1.0/1.67 


20juA/1mA 


OE B 


Enable input (active-High) 


1.0/1.67 


20juA/1mA 


A n , B n 


Inputs ('F242) 


3.5/1.67 


70juA/1mA 


A n , B n 


Inputs ('F243) 


3.5/2.67 


70juA/ 1.6mA 


A n , B n 


Outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



> 






'F242 




1 r^ 
13 

3 

T 

4 
5 

X 

6 

T 


EN2 
EN3 

n r 


J 

s « 

3 
^f 


> 2V 


V3 < 


















LS0.3S0S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 






'F243 




1 ^ 

13 

3 

T 

4 

T 

5 

T 

6 

T 


EN2 
EN3 

n r 


11 
10 

IT 

9 

8 

U 


> 2V 


V3 < 


















LS04370S 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F242, 74F243 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, 
V| L = MAX, 
V| H - MIN 


Ioh - -3mA 


±10%V CC 


2.4 


3.4 




V 


±5%V CC 


2.7 


3.4 




V 


l H--15mA 


±10% V C c 


2.0 


3.0 




V 


±5%V CC 


2.0 


3.0 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 
V| L - MAX, 
V| H - MIN 


Iol " 48mA 


±10% V CC 




0.40 


0.50 


V 


Iql ■ 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc - MIN, I, = l,K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input 
voltage 


A0-A3, B0-B3 


Vcc - 5.5V, V, - 5.5V 






100 


MA 


OE A , OE b 


Vcc - MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 

for 0Ea and OEb inputs only 


Vcc = MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input current 

for UEa and OEb inputs only 


Vcc = MAX, V| = 0.5V 






-1 


mA 


'OZH 
+ I|H 


Off-state output current 
High-level voltage applied 


V CC - MAX, V = 2.7V 






70 


MA 


'ozl 

+ I|L 


Off-state output current, 
Low-level voltage applied 


'F242 


V CC = MAX, V = 0.5V 






-1.0 


mA 


'F243 






-1.6 


mA 


•os 


Short-circuit output current 3 


Vcc - MAX 


-100 




-225 


mA 


'cc 


Supply current 
(total) 


'F242 


'CCH 


Vcc - MAX 




22 


35 


mA 


>CCL 




40 


55 


mA 


'ccz 




32 


45 


mA 


'F243 


'CCH 




64 


80 


mA 


'CCL 




64 


90 


mA 


'ccz 










71 


90 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c " 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing l s> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Ice is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F242, T243 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V C c = + 5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
A n , B n to B n , A n 


'F242 


Waveform 1 


3.0 
2.0 


4.5 
3.0 


6.5 
4.5 


3.0 
2.0 


7.5 
4.5 




tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 3 


3.5 
3.5 


6.0 
6.5 


7.5 
9.0 


3.5 
3.5 


8.5 
10.5 


ns 


tpHZ 
tpLZ 


Output disable time 
from High or Low level 


Waveform 3 


4.0 
3.5 


7.0 
6.0 


9.0 
9.5 


4.0 
3.5 


9.5 
11.0 


ns 


tPLH 
tpHL 


Propagation delay 
A n , B n to B n , A n 


T243 


Waveform 2 


2.5 
2.5 


4.0 
4.0 


5.2 
5.2 


2.0 
2.0 


6.2 
6.5 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 4 


2.0 
2.0 


4.5 
5.0 


5.7 
7.5 


2.0 
2.0 


6.7 
8.5 


ns 


tpHZ 
tpi_Z 


Output disable time 
from High or Low level 


Waveform 4 


2.0 
2.0 


4.0 
4.5 


6.0 
6.0 


2.0 
2.0 


7.0 
7.0 


ns 



AC WAVEFORMS 



Jf 7 " V 



r»tpHL* 



**PLH* 



*-*PLH-*| h-«PHL-** 



B n, A n 



^hr 



\*L 



WF06015S 

Waveform 1. Waveform for Inverting Outputs 



=^ 



36 



Waveform 2. Waveform for Non-Inverting Outputs 

5 fr" 



T^V M 



r V O H-0.3V 



36 



A„ OB B„ 



\ 



~d 



V OL + 0.3V 



Waveform 3. 3-State Enable Time to High Level and 
Disable Time from High Level 



NOTE: For all waveforms, Vm = 1.5V. 



Waveform 4. 3-State Enable Time to Low Level and 
Disable Time from Low Level 



D 
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TEST CIRCUIT AND WAVEFORM 




t-C7 



OV NEGATIVE "* Vm 

PULSE 






VW 




K- tTHL(tf) 



tTLHOr)— I 




POSITIVE 
PULSE 



— tTLHOr) 




tTHL(tf)— 






-*— 


Tf-90% 




90%-i 






vm 




VM^ 


k 






— tw— 




i 


r 10% 



Test Circuit for 3-State Outputs 



V M = 1 5V. 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500 ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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Octal Buffer (3-State) 
Product Specification 



FEATURES 

• Octal bus interface 

• 3-State buffer outputs sink 64mA 

• 15mA source current 

DESCRIPTION 

The 'F244 is an octal buffer that is ideal 
for driving bus lines or buffer memory 
address registers. The outputs are all 
capable of sinking 64mA and sourcing 
up to 1 5mA, producing very good capac- 
itive drive characteristics. The device 
features two Output Enables, OE, each 
controlling four of the 3-State outputs. 



FUNCTION TABLE 






INPUTS 


OUTPUTS 


OEa 


>a 


OE b 


lb 


Ya 


Y b 


L 


L 


L 


L 


L 


L 


L 


H 


L 


H 


H 


H 


H 


X 


H 


X 


Z 


Z 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F244 


4.0ns 


53mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to + 70°C 


20-Pin Plastic DIP 


N74F244N 


20-Pin Plastic SOL 


N74F244D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


OEa 


3-State output enable input 
(active-Low) 


1.0/1.67 


20/uA/ 1.0mA 


OEb 


3-State output enable input 
(active-Low) 


1.0/1.67 


20jiiA/1.0mA 


Ia0~la3. 'b0-lb3 


Data inputs 


1.0/2.67 


20/utA/1.6mA 


Y a o-Y a 3. Y b0 -Y b3 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1 0) FAST Unit Load is defined as: 20piA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 




LOGIC SYMBOL (IEEE/IEC) 








*\ 


EN1 
EN2 


18 
17 
16 
15 
14 
18 
12 
Jt1 


2 
3 

4 _ 

S 

6 

7 

8 

9 


1V 


V2 


















LS04390S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


V UT 


Voltage applied to output in High-output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low-output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F244 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 
V| L - MAX, 
V| H - MIN 


l H - -3mA 


+ 10%V CC 


2.4 






V 


+ 5%V CC 


2.7 


3.4 




V 


l H = -15mA 


+ 10% V CC 


2.0 






V 


+ 5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


V C c = MIN, 
V, L = MAX, 
V| H - MIN 


I l= 48mA 


+ 10% V CC 




0.35 


0.50 


V 


loi_= 64mA 


+ 5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, - l| K 




-0.73 


-1.2 


V 


Ii 


Input current at maximum 
input voltage 


Vcc = MAX, V| = 7.0V 






100 


ma 


Iih 


High-level input current 


Vcc - MAX, V| = 2.7V 






20 


ma 


Iil 


Low-level input current 


V CC = MAX, V, = 0.5V 






-1.0 


mA 






-1.6 


mA 


>OZH 


Off-state output current, 
High-level voltage applied 


Vcc - MAX, V ut = 2.7V 






50 


MA 


Iozl 


Off-state output current, 
Low-level voltage applied 


Vcc - MAX, Vout - 0.5V 






-50 


ma 


•os 


Short-circuit output current 3 


V CC - MAX 


-100 




-225 


mA 


Ice 


Supply Current 4 (total) 


•cch 


V CC - MAX 




40 


60 


mA 


Iccl 




60 


90 


mA 


leez 










60 


90 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Ice is measured with outputs open. 

AC ELECTRICAL CHARACTERISTICS 



B 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F244 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
l n to Y n 


Waveform 1 


2.5 
2.5 


4.0 
4.0 


5.2 
5.2 


2.5 
2.5 


6.2 
6.5 


ns 
ns 


tpZH 
tpZL 


Output Enable Time 
to High and Low level 


Waveform 2 
Waveform 3 


2.0 
2.0 


4.3 
5.0 


5.7 
7.0 


2.0 
2.0 


6.7 
8.0 


ns 
ns 


tpHZ 
tpi_Z 


Output Disable Time 
from High and Low level 


Waveform 2 
Waveform 3 


2.0 
2.0 


3.5 
4.0 


6.0 
6.0 


2.0 
2.0 


7.0 
7.0 


ns 
ns 
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AC WAVEFORMS 



/viH \vt» 
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vn___j^r 
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-~« P2M - 
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Waveform 1. For Non-Inverting Outputs 

51 \ V M 



Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 



\ 



r— «pl2- 



v M 



fe 



*— v OL + 3V 

WF06073S 

Waveform 3. 3-State Output Enable Time to Low Level and Output Disable Time from Low Level 

NOTE: For all waveforms, V M = 1.5V. 



TEST CIRCUIT AND WAVEFORM 




7 OV NEGATIVE 

PULSE 



POSITIVE 
PULSE 



VM- 





H-tTHL(tf) 
«— tTLH(tr) 



tTLH(«r)-H 
tTHL(tf)— 



AMP (V) 



90% 
VM 



VM 




AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Octal bidirectional bus interface 

• 3-State buffer outputs sink 64mA 

• 15mA source current 

• Outputs are placed in Hi-Z state 
during power-off conditions 

DESCRIPTION 

The 'F245 is an octal transceiver featur- 
ing noninverting 3-State bus compatible 
outputs in both send and receive direc- 
tions. The B side outputs are all capable 
of sinking 64mA and sourcing up to 
15mA, producing very good capacitive 
drive characteristics. The device fea- 
tures an Output Enable (OE) input for 
easy cascading and a Send/Receive (T/ 
R) input for direction control. The 3- 
State outputs, B -B 7 , have been de- 
signed to prevent output bus loading if 
the power is removed from the device. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F245 


4.0ns 


100mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%;T A = 0°C to + 70°C 


20-Pin Plastic DIP 


N74F245N 


20-Pin Plastic SOL 1 


N74F245D 



NOTE: 

1. Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of 
thermal considerations for surface-mounted device. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ao-A 7 


A Port data inputs 


3.5/1.0 


70/uA/0.6mA 


B -B 7 


B Port data inputs 


3.5/1.0 


70/uA/0.6mA 


OE 


Output enable input (active-Low) 


2.0/2.0 


40juA/1.2mA 


T/R 


Transmit/ Receive input 


2.0/2.0 


40juA/1.2mA 


A0-A7 


A Port data outputs 


150/40 


3.0mA/24mA 


Bq -By 


B Port data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









t/b[T 


*°] 


i°i 


20]V CC 


AijT 


Wr 


=* 


33 oe 

Hb 


A 2 (T 






U»i 


a 3 LI 






]|]B2 


A4E 






UB3 


a 5 LI 






U]B 4 


A 6 [T 






33 B 5 


A7LI 






13 b 6 


GNOfjO 




33 B 7 






CD04861S 












IU 


19 [^ 


Q3 

3EN1 

3EN2 


r 






V1 < 


2 


1 


> 


2V 


3 ^ % 

4 «» 


+ » 17 




«» 16 




5 «» 


<•!> 1S 




6 «k 


mw 14 




7 

8 *» 


«» 13 




^^12 




9 «» 


<«• 11 






LS04410S 
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FUNCTION TABLE 



INPUTS 


INPUTS/OUTPUTS 


61 


S/R 


A n 


B n 


L 
L 
H 


L 
H 
X 


A = B 
INPUT 

Z 


INPUTS 
B = A 

Z 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output 
in Low output state 


A0-A7 


48 


mA 


B0-B7 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 


A0-A7 






-3 


mA 


B0-B7 






-15 


mA 


lOL 


High-level output current 


A0-A7 






24 


mA 


B0-B7 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F245 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


A0-A7 


V C c = MIN, 
V| L - MAX, 
V| H = MIN 


l H = -3mA 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


B0-B7 


Iqh = -15mA 


±10% Vcc 


2.0 






V 


±5%V CC 


20 






V 


Vol 


Low-level output voltage 


A0-A7 


Vcc = MIN, 
V| L = MAX, 
V| H = MIN 


Iol = 24mA 


±10% V C c 




0.35 


0.50 


V 


Iql = 48mA 


±10% V cc 




0.35 


0.50 


V 


Bq-B 7 


Iol = 64mA 


±5%V CC 




0.40 


55 


V 


V,k 


Input clamp voltage 


Vcc - MIN, I, = Iik 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input 
voltage 


OE, T/R 


V CC = MAX, V, = 7.0V 






100 


MA 


A -A 7 , B0-B7 


V cc = 5.5V, V, = 5.5V 






1.0 


mA 


Iih 


High-level input current 
OE and T/R only 


V CC = MAX, V, = 2.7V 






40 


MA 


Iil 


Low-level input current 
OE and T/R only 


Vcc = MAX, V, = 0.5V 






-1.2 


mA 


'OZH 


Off-state current 
High-level voltage applied 


Vcc = MAX, V = 2.7V 






70 


MA 


IOZL 
+ I|L 


Off-state current 
Low-level voltage applied 


V CC = MAX, V = 0.5V 






-600 


JuA 


■os 


Short-circuit 
output current 3 


A0-A7 


V CC = MAX 


-60 




-150 


mA 


B0-B7 


-100 




-225 


mA 


Ice 


Supply current (total) 


'CCH 


V cc - MAX 


V IN = 4.5V 




85 


114 


mA 


'CCL 


V| N = GND 




100 


125 


mA 






'ccz 






V| N = OE = 4.5V 




90 


120 


mA 



B 



NOTES: 

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 

2. All typical values are at Vcc = 5V, Ta = 25°C 

3 Not more than one output should be shorted at a time For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests In any sequence of parameter tests, los tests should be performed last 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
A n to B n or B n to A n 


Waveform 1 


2.5 
2.5 


3.5 
4.0 


55 
60 


2.5 
25 


65 
70 


ns 


tpZH 
tpZL 


Output enable time 
to High and Low level 


Waveform 2 
Waveform 3 


5.0 
3.5 


7.0 
6.5 


85 
8.0 


5.0 
3.5 


95 
90 


ns 


tpHZ 
tpLZ 


Output disable time 
from High and Low level 


Waveform 2 
Waveform 3 


3.0 
20 


4.5 
4.0 


6.5 
6.0 


3.0 
2.0 


75 
7.0 


ns 
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AC WAVEFORMS 
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Waveform 1. Propagation Delay Data to Output 

OE I* 



Waveform 2. 3-State Output Enable Time to High 
Level and Output Disable Time from High Level 



Vm 



j 



\ 



— IpLZ- 



VM 



& 



lT Vol + 



V OL + 0.3V 

WF0607HS 



Waveform 3. 3-State Output Enable Time to Low 
Level and Output Disable Time from Low Level 

NOTE: For all waveforms, V M = 1 .5V 



TEST CIRCUIT AND WAVEFORM 




7 OV NEGATIVE 

PULSE 



POSITIVE 
PULSE 



VM 



VM- 



K-tTHL(tf) 
— tTLH(tr) 



tTLH0r)-H 
tTHL(tf)— 



• AMP (V) 




VM 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tr 


tf 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• High-speed 8-to-1 multiplexing 

• True and complement outputs 

• Both outputs are 3-State for 
further multiplexer expansion 

DESCRIPTION 

The 'F251 is a logical implementation of 
a single-pole, 8-position switch with the 
state of three Select inputs (S , S^, S 2 ) 
controlling the switch position. Assertion 
(Y) and Negation (Y) outputs are both 
provided. The Output Enable input (OE) 
is active-Low. 

Both outputs are in the High-impedance 
(Hi-Z) state when the output enable is 
High, allowing multiplexer expansion by 
tying the outputs of up to 128 devices 
together. All but one device must be in 
the High-impedance state to avoid high 
currents that would exceed the maxi- 
mum ratings when the outputs of the 3- 
State devices are tied together. Design 
of the Output Enable signals must en- 
sure there is no overlap in the active- 
Low portion of the enable voltages. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F251 


5.5ns 


15mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 

V C c = 5V ± 5%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F251N 


16-Pin Plastic SO 


N74F251D 



~ INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


lo-l? 


Data inputs 


1.0/1.0 


20/xA/0.6mA 


S0-S2 


Select inputs 


1.0/1.0 


20juA/0.6mA 


OE 


3-State output enable input (active- Low) 


1.0/1.0 


20/LtA/0.6mA 


Y, Y 


3-State output 
3-State output inverted 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as- 20/uA in the High state and 0.6mA in the Low state. 



G 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









»3E 




mvcc 


'2H 




au 


•id 




j3'5 


•oil 




!]'6 


Y[T 




Di 7 


▼ E 




ill s 


OE LL 




HD si 


GNDLL 




tjsj 






CD04870S 





« 3 2 1 15 14 13 12 

I I I I I I I I 




11 — 

10— 
9— 
7—0 


"0 >1 >2 *3 U 15 «6 <7 

So 

Si 
S2 

OE 

Y V 




GND = 


T I 

6 5 

Pin 16 
Pin 8 















MUX 






7 t^ 


EN 






11 
















10 


Lo 














9 


of 7 








2/ 






4 

3 





V 


5 




1 






2 


2 


V 


s^ 6 


1 


3 






IS 


4 






14 
















13 


6 






12 


7 
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LOGIC DIAGRAM 



(9) 



(10) 



-0- 



(ID 



(7) 

OE 



Vcc = Pin 16 
GND - Pin 8 
( ) - Pin numbers 



^ 



-> J °>- 



(4) 




(15) 



'5 '6 '7 

(14) (13) (12) 



7. 



(5) 
Y Y 



FUNC 


;tion TABLE 






INPUTS 


OUTPUTS 


S 2 


Si S 


OE 


Y 


Y 


X 


X X 


H 


Z 


z 


L 


L L 


L 


lo 


To 


L 


L H 


L 


h 


l1 


L 


H L 


L 


>2 


l 2 


L 


H H 


L 


Is 


i 3 


H 


L L 


L 


U 


u 


H 


L H 


L 


Is 


is 


H 


H L 


L 


«6 


l6 


H 


H H 


L 


l 7 


"7 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-3.0 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








^^..».-^.^... A i 




74F251 


UNIT 


PARAMETER 


TEST uunui i iuimjj ' 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 
V| L = MAX, 
V| H = MIN 


l H = MAX 


±10% V C c 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


Vol 


Low-level output voltage 


V C c = MIN, 
Vil = MAX, 
V| H = MIN 


Iql = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V C c - MIN, I, = l| K 




-0.73 


-1.2 


V 


h 


Input current at maximum input voltage 


Vcc = MAX, V, = 7.0V 






100 


ma 


'IH 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


'IL 


Low-level input current 


V C c = MAX, V, = 0.5V 






-0.6 


mA 


'OZH 


OFF-state output current, 
High-level voltage applied 


V C c = MAX, V = 2.7V 






50 


HA 


'OZL 


OFF-state output current, 
Low-level voltage applied 


V C c = MAX, V = 0.5V 






-50 


HA 


'os 


Short-circuit output current 3 


V C c = MAX 


-60 




-150 


mA 


'cc 


Supply current 4 (total) 


'cch 


V C c - MAX 




14 


22 


mA 


'CCL 




14 


22 


mA 


'ccz 










16 


24 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Ice is meaured with Vcc ~ MAX > Select and Data inputs at 4.5V, and OE ground for output High and Low conditions; Vcc = MAX, Data inputs and the OE at 4.5V for 
outputs OFF condition. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F251 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500fi 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
Into Y 


Waveform 2 


3.0 
3.0 


4.0 
4.5 


6.0 
6.5 


2.5 
3.0 


7.0 
7.0 


ns 


tpLH 
tpHL 


Propagation delay 
l n to Y 


Waveform 1 


2.5 
1.0 


4.0 
2.0 


6.0 
4.0 


2.0 
1.0 


7.0 
5.0 


ns 


tpLH 
tpHL 


Propagation delay 
S n to Y 


Waveform 1, 2 


4.0 
4.0 


7.0 
7.0 


9.5 
9.0 


3.5 
4.0 


11.0 
10.0 


ns 


tpLH 
tpHL 


Propagation delay 
S n to Y 


Waveform 1, 2 


3.5 
1.5 


6.0 
5.0 


9.0 
7.5 


3.5 
1.5 


10.0 
8.5 


ns 


tpZH 
tpZL 


Output enable time 
OE to Y 


Waveform 3 
Waveform 4 


4.0 
4.0 


6.5 
5.5 


10.0 
8.0 


4.0 
3.5 


11.0 
9.0 


ns 


tpZH 
tpZL 


Output enable time 
OE to Y 


Waveform 3 
Waveform 4 


4.0 
4.0 


5.5 
5.5 


8.0 
8.0 


3.5 
3.5 


9.0 
9.0 


ns 


tpHZ 
tpi_Z 


Output disable time 
OE to Y 


Waveform 3 
Waveform 4 


2.5 
3.0 


4.0 
4.0 


6.5 
6.5 


2.0 
2.5 


7.5 
7.5 


ns 


tpHZ 
tpLZ 


Output disable time 
SE to Y 


Waveform 3 
Waveform 4 


2.5 
2.0 


4.0 
4.0 


6.0 
6.5 


2.0 
2.0 


7.0 
8.0 


ns 



AC WAVEFORMS 
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* f PHL*" 
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51 



Waveform 1. Inverting 

\i i 



Waveform 2. Non-Inverting 
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Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time from Low Level 



NOTE: V M = 1.5V. 
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TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



VlN 



VOUT 

-€H — ♦ 



_— / 1_ o7 



>rt --c l |r l 



Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




— tTHL(tf) 
— tTLH(tr) 



*TLH0r)-H 
tTHLttf)— - 



- AMP (V) 



90% 
VM 



-tw- 




AMP (V) 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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FEATURES 

• 3-State outputs for bus interface 
and multiplex expansion 

• Common Select inputs 

• Separate Output Enable inputs 

DESCRIPTION 

The 'F253 has two identical 4-input mul- 
tiplexers with 3-State outputs which se- 
lect two bits from four sources selected 
by common Select inputs (So, Si). When 
the individual Output Enable (Eo a , Eob) 
inputs of the 4-input multiplexers are 
High, the outputs are forced to a High- 
impedance (Hi-Z) state. 

The 'F253 is the logic implementation of 
a 2-pole, 4-position switch; the position 
of the switch being determined by the 
logic levels supplied to the two Select 
inputs. 

To avoid exceeding maximum current 
ratings when the outputs of the 3-State 
devices are tied together, all but one 
device must be in the High-impedance 
state. Therefore, only one Output Enable 
must be active at a time. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F253 


7.0ns 


12mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F253N 


16-Pin Plastic SO 


N74F253D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


loa - '3a 


Port A data inputs 


1.0/1.0 


20/xA/0.6mA 


lob ~ '3b 


Port B data inputs 


1.0/1.0 


20/uA/0.6mA 


So, Si 


Common select inputs 


1.0/1.0 


20/uA/0.6mA 


5Ea 


Port A output enable input 
(active-Low) 


1.0/1.0 


20/uA/0.6mA 


OEb 


Port B output enable input 
(active-Low) 


1.0/1.0 


20juA/0.6mA 


Y a , Y b 


3-State outputs 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 









6T a [T 




HlVcC 


sid 




i]5ib 


'3a LI 




]3So 


«2a LI 




J33'3b 


Had 




313 *2b 


'0a LI 




TTJ l 1b 


Y aCZ 




jH'ob 


GND (I 




T]Y b 






CD04880S 



LOGIC SYMBOL 










6 5 

I I 


4 3 

| | 


10 

I 


11 12 13 
I I i 




14 — 


•oa'la 
So 


'2a *3a 


>0b »1b *2b <3b 




2 — 


Si 










1 -O 


OE. 










15-0 


OE b 


*a 




Y b 








1 

7 




I 
9 










LS04441S 


Vcc -Pin 16 
GND = Pin 8 









LOGIC SYMBOL (IEEE/IEC) 









tfy j 






MUX 


1 Js^ 


EN 




6 







5 


1 V 


7 


4 


2 




3 

15 N^ 


3 






10 






11 




9 


12 






13 










LS04450S 
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LOGIC DIAGRAM 



(D 



»3a s 1 s 'Ob 'lb '2b '3b <> E b 





(13) 



f 




Vcc»Pm 16 
GND = Pin 8 



FUNCTION TABLE 








INPUTS 


OUTPUT 


So 


Si 


lo 


h 


>2 


■3 


OE 


Y 


X 


X 


X 


X 


X 


X 


H 


Z 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


L 


H 


H 


L 


X 


L 


X 


X 


L 


L 


H 


L 


X 


H 


X 


X 


L 


H 


L 


H 


X 


X 


L 


X 


L 


L 


L 


H 


X 


X 


H 


X 


L 


H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


X 


X 


X 


H 


L 


H 



H = High voltage level 

L - Low voltage level 

X = Don't care 

Z - High-impedence (OFF) state 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


48 


mA 


t a 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


j OH 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



Q 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 












74F253 


UNIT 


PARAMETER 


TEST CONui i iuns> ' 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC - MIN, Vil - MAX, 
V| H = MIN, l H = MAX 


±10% V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V cc - MIN, Vil - MAX, 
V| H = MIN, l L = MAX 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, 1, = l, K 




-0.73 


-1.2 


V 


"i 


Input current at maximum 
input voltage 


V C c - MAX, V| - 7.0V 






100 


ma 


llH 


High-level input current 


Vcc = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC - MAX, V, - 0.5V 






-0.6 


mA 


'OZH 


Off-state output current, 
High-level voltage applied 


V C c - MAX, V - 2.7V 






50 


MA 


'OZL 


Off-state output current 
Low-level voltage applied 


V C c - MAX, V = 0.5V 






-50 


ma 


'os 


Short-circuit output current 3 


V C c - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


'cch 


V C c = MAX 


C5E n - GND; 
S n -l n = 4.5V 




10 


16 


mA 


>CCL 


OE n = S n = l n = GND 




12 


23 


mA 


'ccz 


OE n = 4.5; 
l n = S n = GND 




14 


23 


mA 



NOTES: 

"I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F253 


UNIT 


T A = +25°C 

V cc = + 5.0 V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
Data to output 


Waveform 1 


3.0 
3.0 


4.5 
5.0 


7.0 
7.0 


3.0 
3.0 


7.5 
8.0 


ns 


tPLH 
tpHL 


Propagation delay 
Select to output 


Waveform 1 


4.5 
5.0 


7.5 
8.5 


10.5 
11.0 


4.5 
4.5 


11.0 
12.0 


ns 


tpZH 


Output enable time 
to High level 


Waveform 2 


3.0 


6.5 


8.0 


3.0 


9.0 


ns 


tpZL 


Output enable time 
to Low level 


Waveform 3 


3.0 


6.5 


8.0 


3.0 


9.0 


ns 


tpHZ 


Output disable time 
from High level 


Waveform 2, Waveform 3 


2.5 


3.5 


5.0 


2.0 


6.0 


ns 


tpLZ 


Output disable time 
from Low level 


Waveform 3, Waveform 4 


2.0 


3.0 


5.0 


1.5 


6.0 


ns 
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AC WAVEFORMS 



f 5 * 



v M 



--tPHL-* 



\5L 



Waveform 1. Propagation Delay 
Data and Select to Output 



\i 



\- 



Vi. 



i- 




Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 



i 






JS 



t — V OL + 0.3V 

WF06076S 

Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time from Low Level 

NOTE: For all waveforms, V M = 1 .5V 



TEST CIRCUIT AND WAVEFORM 




Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpi_Z 
tpZL 

All other 


closed 
closed 
open 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



-t W - 



V M 



vm- 




K- tTHL(tf) 
— tTLH(tr) 



tTLH(tr)-H 
tTHL(tf)— I U— 



90% 
VM 



V M =15V 

Input Pulse Definition 



. AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



D 
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FEATURES 

• Combines dual demultiplexer and 
8-bit latch 

• Serial-to-parallel capability 

• Output from each storage bit 
available 

• Random (addressable) data entry 

• Easily expandable 

• Common Clear input 

• Useful as dual 1-of-4 active-High 
decoder 

DESCRIPTION 

The 'F256 dual addressable latch has 
four distinct modes of operation which 
are selectable by controlling the Master 
Reset and Enable inputs (see Function 
Table). In the addressable latch mode, 
data at the Data (D) inputs is written into 
the addressed latches. The addressed 
latches will follow the Data input with all 
unaddressed latches remaining in their 
previous states. In the memory mode, all 
latches remain in their previous states 
and are unaffected by the Data or Ad- 
dress inputs. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F256 


7.0ns 


28mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to + 70°C 


16-Pin Plastic DIP 


N74F256N 


16-Pin Plastic SO 


N74F256D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D a , D b 


Port A, side B data inputs 


1.0/1.0 


20AxA/0.6mA 


A , A! 


Address inputs 


1.0/1.0 


20/uA/0.6mA 


E, MR 


Enable, Master Reset inputs 


1.0/1.0 


20/uA/0.6mA 


Qoa - Q3a 


Port A outputs 


50/33 


1 mA/20mA 


Qob ~ Q3b 


Port B outputs 


50/33 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20|tzA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 









*0 CL 




JH V CC 


Al [T 




m mr 


Da LX 




"TTj E 


Qoa [JL 




IB D b 


Q 1a CI 




JE Q 3b 


°2a QE 




ID Q 2b 


Q3a LZ 




J°] Qib 


GND [T 




H Qob 






CD04890S 





3 
I 




13 
I 


14-0 


E D ' 




Db 


1 — 


A 






2— - 


Al 






15-o 


MR 

Qoa Qla <*2a Q 3a 


Q 0b Qib °2b °3b 




I I I 

4 5 6 


I 

7 


I I I I 

9 10 11 12 






LS04460S 


V CC = Pm 16 
GND = Pin 8 







LOGIC SYMBOL (IEEE/IEC) 










3 


Z5 
26 

04 

i r 


4_ 

5_ 

6 

7_ 

» 

10 

12. 




13 




15 t^ 






i 

2 


OX 


0\ 1 

3 



2 

3 


5,70 








6,80 

d4R 
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LOGIC DIAGRAM 





MODE SELECT - 


-FUNCTION TABLE 










OPERATING 
MODE 


INPUTS 


OUTPUTS 


MR 


I 


D 


Ao 


Ai 


Qo 


Qi 


Q 2 


Q 3 


Master reset 


L 


H 


X 


X 


X 


L 


L 


L 


L 


Demultiplex 


L 


L 


D 


L 


L 


Q = D 


L 


L 


L 


(active-High 


L 


L 


d 


H 


L 


L 


Q = d 


L 


L 


decoder 


L 


L 


d 


L 


H 


L 


L 


Q = d 


L 


when D = H) 


L 


L 


D 


H 


H 


L 


L 


L 


Q = D 


Store 




















(do nothing) 


H 


H 


X 


X 


X 


Qo 


qi 


q2 


q3 




H 


L 


d 


L 


L 


Q = d 


qi 


q2 


q3 


Addressable 


H 


L 


d 


H 


L 


qo 


Q = d 


q2 


q3 


latch 


H 


L 


d 


L 


H 


Qo 


qi 


Q = d 


q3 




H 


L 


D 


H 


H 


Qo 


Qi 


Q 2 


Q = D 



To eliminate the possibility of entering errone- 
ous data in the latches, the enable should be 
held High (inactive) while the address lines 
are changing. In the dual 1-of-4 decoding or 
demultiplexing mode (MR = E = Low), ad- 
dressed outputs will follow the level of the D 
inputs, with all other outputs Low. In the 
Master Reset mode, all outputs are Low and 
unaffected by the Address and Data inputs. 



H = High voltage level steady state. 
L = Low voltage level steady state. 
X = Don't care 

d = High or Low data one setup time prior to the Low-to-High Enable transition, 
q = Lower case letters indicate the state of the referenced output established during the last cycle in which it 
was addressed or cleared. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


>OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F256 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, V| L - MAX, 
V| H - MIN, Ioh = MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, V| L - MAX, 
V| H = MIN, l 0L - MAX 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V C c - MAX, V, - 7.0V 






100 


MA 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


ma 


Iil 


Low-level input current 


V C c = MAX, V, = 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V C c = MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


Icch 






21 


42 


mA 


lcci_ 


vcc maa 






33 


60 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. th © use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequences of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F256 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
D n to Q n 


Waveform 2 


4.0 
3.0 


7.0 
5.0 


9.5 
7.0 


4.0 
2.5 


10.0 
7.5 


ns 


tPLH 

tPHL 


Propagation delay 
E to Q n 


Waveform 1 


4.5 
3.0 


8.0 
5.0 


10.5 
7.0 


4.5 
3.0 


12.0 
7.5 


ns 


tPLH 
tPHL 


Propagation delay 
A n to Q n 


Waveform 3 


5.0 
4.5 


10.0 
8.5 


14.0 
9.5 


5.0 
4.0 


14.5 
10.0 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 4 


5.0 


7.0 


9.0 


4.5 


10.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F256 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time, High or Low 
D n to E 


Waveform 5 


3.0 
6.5 






3.0 
7.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to E 


Waveform 5 
















ns 


ts 


Setup time, High or Low 
A n to E 1 


Waveform 6 


2.0 






2.0 




ns 


tg 


Hold time, High or Low 
A„ to E 2 


Waveform 6 














ns 


tw 


E pulse width 


Waveform 1 


7.5 






8.0 




ns 


tw 


MR pulse width 


Waveform 4 


3.0 






3.0 




ns 



B 



NOTES: 

1. The Address to Enable setup time is the time before the High-to-Low Enable transition that the Address must be stable so that the correct latch is addressed and 
the other latches are not affected. 

2. The Address to Enable hold time is the time before the Low-to-High Enable transition that the Address must be stable so that the correct latch is addressed and the 
other latches are not affected. 
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AC WAVEFORMS 



L— | |*-«PLH — 



— <PHL— 



- ~ V / 



►tpHL- 



♦•PLH* 



V ¥ ^ 



Waveform 1. Propagation Delay Enable to 
Output and Enable Pulse Width 



Waveform 2. Propagation Delay Data to Output 



Mphl— ♦ , PU 



•*PLH» 



_i w . 



~V M a Vm 



-*PHL- 



\vm 



Waveform 3. Propagation Delay Address to Output 



Waveform 4. Master Reset to Output Delay 
and Master Reset Pulse Width 



D "l 






«-\ "M~\ 









ADDRESS STABLE 



Qn 



Jmmf 



■^ 



• t w (L) 



\ 



V M 



f 



v M 



Waveform 5. Data Setup and Hold Times 



Waveform 6. Address Setup and Hold Times 



NOTE: For all waveforms, Vm = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORM 





V,N 










O.U.T. 




PULSE 
GENERATOR 


VOUT 


^ 


tt 


^ 




1 




k 




1 


n 



NEGATIVE 
PULSE 



VM 



-H h-tTHL(tf) 
— H r—tTLH(tr) 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHL(tf) 



90°/, 
VM 



90%- 

vm- 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 15V 

Input Pulse Definition 



■ AMP (V) 




AMP <V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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FEATURES 

• Multifunction capability 

• Non-inverting data path 

• 3-State outputs 

• See F258A for inverting version 

DESCRIPTION 

The 'F257A has four identical 2-input 
multiplexers with 3-State outputs which 
select 4 bits of data from two sources 
under control of a common Data Select 
input (S). The lo inputs are selected 
when the Select input is Low and the \-\ 
inputs are selected when the Select 
input is High. Data appears at the out- 
puts in true (non-inverted) form from the 
selected outputs. 

The 'F257A is the logic implementation 
of a 4-pole, 2-position switch where the 
position of the switch is determined by 
the logic levels supplied to the Select 
input. 

Outputs are forced to a High-impedance 
"OFF" state when the Output Enable 
input (OE) is High. All but one device 
must be in the High-impedance state to 
avoid currents exceeding the maximum 
ratings if outputs are tied together. De- 
sign of the output enable signals must 
ensure that there is no overlap when 
outputs of 3-State devices are tied to- 
gether. 

PIN CONFIGURATION 









S[T 




jUvcc 


'OaLZ 




]|]OE 


Had 




i3>od 


VaU 




H]«id 


'ObU 




!]Y d 


'ib[F 




13'oc 


v b (Z 




]°]«1c 


GNDfjr 




XI V C 






CD04900S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F257A 


4.3ns 


12mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F257N 


16-Pin Plastic SO 


N74F257D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Win 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


S 


Common select input 


1.0/1.0 


20/uA/0.6mA 


OE 


Enable input (Active-Low) 


1.0/1.0 


20/uA 0.6mA 


Y a -Y d 


Data outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



2 3 5 6 11 10 14 13 



15 -O 



'0a 'la '0b 'lb '0c *1c '<W 'id 



V cc = Pin 16 
GND = Pin 8 



LOGIC SYMBOL (IEEE/IEC) 








i 

2 

3 

5 

6 

11 

10 

14 

13 


MUX 
EN 

G1 

h r 


4 

7 

9 

12 


T MUX > 

V 
1 
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LOGIC DIAGRAM 



FUNCTION TABLE 




V cc -Pin 16 
GND - Pin 8 



INPUTS 


OUTPUT 


OE 


S 


lo 


h 


Y 


H 


X 


X 


X 


Z 


L 


H 


X 


L 


L 


L 


H 


X 


H 


H 


L 


L 


L 


X 


L 


L 


L 


H 


X 


H 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-3.0 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F257A 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC - MIN, 

V| L = MAX, I h = MAX 

V| H = MIN, 


±10% V C c 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V cc = MIN, 

V, L = MAX, l 0L = MAX 

V| H = MIN, 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, I, - l,K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V C c = MAX, V, - 7.0V 






100 


t* 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


MA 


IlL 


Low-level input current 


V C c - MAX, V| = 0.5V 






-0.6 


mA 


'OZH 


Off-state output current, 
High-level voltage applied 


V C c - MAX, V = 2.7V 






50 


MA 


'OZL 


Off-state output current 
Low-level voltage applied 


V C c = MAX, V = 0.5V 






-50 


ma 


'os 


Short-circuit output current 3 


Vcc = MAX, 


-60 




-150 


mA 


'cc 


Supply current 4 (total) 


>CCH 


V C c - MAX 




9.0 


15.0 


mA 


'ccl 




14.5 


22.0 


mA 


'ccz 








15.0 


23.0 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure Ice with all outputs open and inputs grounded. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F257A 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 

'na» 'nb *0 ' n 


Waveform 1 


3.0 
2.0 


4.5 
3.5 


6.0 
5.0 


3.0 
2.0 


7.0 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
Sto Y n 


Waveform 1 


5.5 
4.0 


7.5 
5.5 


9.5 
7.0 


5.0 
4.0 


10.5 
8.0 


ns 


tpZH 
tpZL 


Output Enable time to 
High or Low level 


Waveform 2 
Waveform 3 


4.5 
4.5 


6.5 
6.0 


7.5 
7.5 


4.5 
4.5 


8.5 
8.5 


ns 


tpHZ 
tpLZ 


Output Disable time 
from High or Low 


Waveform 2 
Waveform 3 


2.0 
2.0 


4.0 
3.5 


5.5 
5.5 


2.0 
2.0 


6.0 
6.0 


ns 
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APPLICATIONS 



74F139 
YQ Yj Y 2 Y3 



WORD A WORD B 



11 



>0a ha 'Ob Hb «0c He >0d hd 
Lo|OE 

74F2S7A 



Ya Y b Y C Yd 



WORD C WORD D 



10a ha >0b hb >0c he *0d hd 
>-o|OE 

74F257A 

Ya Y b Y C Yd 



WORD E WORD F 



lOa ha lOb hb »0c he >0d hd 
LC|0E 

74F2S7A 

Ya Yb Y C Yd 



WORD G WORD H 



lOa ha >0b hb tOc he >0d lid 
^OE 

74F257A 



Ya Yb Y c Yd 

7" 



4-BIT 
DATA BUS 



AC WAVEFORMS 



'" ° r S ^VM 



F 



♦t PHL — 



^PLH" 



V 7 T"" 



Waveform 1. Propagation Delay 
Data and Select to Output 



"\ 



Y n 



\ 



v M 



\i 



^PZH— 



P 




Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



jT7~ 



7^ 



- 3.5V 



>— V OL + 0.3V 

WF06073S 

Waveform 3. 3-State Enable Time to Low Level and Disable Time From Low Level 

NOTE: For all waveforms, V M = 1 5V 
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TEST CIRCUIT AND WAVEFORMS 




7 OV NEGATIVE 

PULSE 



POSITIVE 
PULSE 



VlO% 




h-tTHL(tf) 
— tfLH(tr) 



tTLH(»r)-H 
tTHL(tf)— 



Test Circuit for 3-State Outputs 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpZH 
tpZL 
tpHZ 
tpLZ 


open 
closed 
open 
closed 



■ AMP (V) 




FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C[_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Multifunction capability 

• Inverting data path 

• 3-State outputs 

• See 'F257A for non-inverting 
version 

DESCRIPTION 

The 'F258A has four identical 2-input 
multiplexers with 3-State outputs which 
select 4 bits of data from two sources 
under control of a common Select input 
(S). The l 0n inputs are selected when the 
Select input is Low and the l-| n inputs are 
selected when the Select input is High. 
Data appears at the outputs in inverted 
form from the selected outputs. 

The 'F258A is the logic implementation 
of a 4-pole, 2-position switch where the 
position of the switch is determined by 
the logic level supplied to the Select 
input. Outputs are forced to a High- 
impedance "OFF" state when the Out- 
put Enable input (OE) is High. All but one 
device must be in the High-impedance 
state to avoid currents exceeding the 
maximum ratings if outputs are tied to- 
gether. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F258A 


3.5ns 


14mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±5%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F258AN 


16-Pin Plastic SO 


N74F258AD 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


'On. Hn 


Data inputs 


1.0/1.0 


20jutA/0.6mA 


S 


Common select 
input 


1.0/1.0 


20juA/0.6mA 


5E 


Enable input 
(active-Low) 


1.0/1.0 


20/tzA/0.6mA 


Ya-Yd 


Data outputs 


50/40 


1.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 

Design of the output signals must outputs of 3-State devices are 
ensure that there is no overlap when tied together. 



a 



PIN CONFIGURATION 









sLl 




iUvcc 


»0a[Z 




3U5I 


'l.E 




ID'od 


VaCI 




3U'id 


'obCI 




3UTi 


HbE 




3Hoo 


v b CI 




33 He 


GNDfT 




DVc 






CD04910S 



LOGIC SYMBOL 








15 2 

4 I 


3 

| 


5 

| 


6 11 10 14 13 

I I I I I 






OE l 0a 


'1a 


'Ob 


Hb 'oc he 'od Hd 




1 — 


s 












Y a 




Y b 


Y c Y d 






? 

4 




T 

7 


T T 

9 12 










LS04500S 


Vcc " P'n 16 
GND - Pin 8 









LOGIC SYMBOL (IEEE/IEC) 









15 rv 


EN 




i 


Q1 




2 

3 


h r 


s^ 4 


T MUX 

V 


5 

6 

10 

11 

131 

14 


1 


s^ 7 
s^ 9 

s.^12 












LS04511S 
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LOGIC DIAGRAM 



FUNCTION TABLE 




Vcc - Pin 16 
GND - Pin 8 



OUTPUT 
ENABLE 


SELECT 
INPUT 


DATA 
INPUTS 


OUTPUTS 


OE 


S 


■o 


h 


Y 


H 
L 

L 
L 
L 


X 

H 
H 
L 
L 


X 
X 
X 
L 
H 


X 
L 
H 
X 
X 


Z 
H 
L 
H 

L 



H = High voltage level 

L - Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


>IK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








.___ ****..._..—..«... *»i 




74F258A 


UNIT 


PARAMETER 


1t»l V/UMUI 1 IUN9 ' 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V| L = MAX, 
V| H - MIN, Iqh - MAX 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, V| L - MAX, 
V| H = MIN, l 0L - MAX 


±10%V CC 




0.35 


0.5 


V 


±5%V CC 




0.35 


0.5 


V 


Vik 


Input clamp voltage 


V CC = MIN, l, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V C c - MAX, V| = 7.0V 






100 


HA 


llH 


High-level input current 


V C c - MAX, V| = 2.7V 






20 


MA 


IlL 


Low-level input current 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


Iozh 


Off-state output current, 
High-level voltage applied 


V C c - MAX, V - 2.7V 






50 


MA 


l0ZL 


Off-state output current, 
Low-level voltage applied 


V C c - MAX, V - 0.5V 






-50 


ma 


los 


Short-circuit output current 3 


V C c = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


•cch 


V C c = MAX 


lm-4.5V, SE = l 0n = S = GND 




8.5 


11.5 


mA 


•ccl 


l 1n = S = 4.5V, QE = l 0n = GND 




17.0 


23.0 


mA 


'ccz 


l 1n = UE = 4.5V, l 0n = S-GND 




16.0 


22.0 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



D 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


74F258A 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
In to Y n 


Waveform 1 


3.0 
1.0 


4.5 
2.5 


6.0 
4.0 


2.5 
1.0 


7.0 
4.5 


ns 


tpLH 
tpHL 


Propagation delay 
StoY n 


Waveform 1, 2 


3.5 
2.5 


6.5 
6.0 


8.0 
8.0 


3.5 
2.5 


9.0 
9.0 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 3 
Waveform 4 


4.0 
4.0 


6.0 
5.5 


7.5 
7.5 


3.5 
3.5 


8.5 
8.5 


ns 


tpHZ 
tpLZ 


Output disable time 
from High or Low level 


Waveform 3 
Waveform 4 


2.0 
2.0 


3.5 
3.5 


5.5 
5.5 


2.0 
2.0 


6.5 
6.0 


ns 
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AC WAVEFORMS 



-* ! PLH-«-| -»tp 



♦•PHL* 



'"" V" -f 

HL*- — ! P 



►tpHL— 



•-'PLH*- 



Waveform 1. Propagation Delay Data (l n ) to Output (Y n ) Waveform 2. Propagation Delay Select (S) to Output (Y n ) 



61 



u 



J 



— f P2M* 



*-»PHZ* 



/ 



— lp ZL — 



r v QH- 



Y n 



— tp LZ - 



. OV 

WF0609FS 



\i 



^r 



- v L + 03V 

WF0607DS 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: For all waveforms, V M = 1 5V 



TEST CIRCUIT AND WAVEFORM 




|RT 4^l |f 



Test Circuit for 3-State Outputs 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



• AMP (V) 



tTLH(lr)-H H— 




*-t T LH(tr) 




tTHL(tf)— 








^•90% 




90%-i 






VM 


— t w — 


VM^ 


^ 


j-10% 



AMP (V) 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Combines demultiplexer and 8-bit 
latch 

• Serial-to-parallel capability 

• Output from each storage bit 
available 

• Random (addressable) data entry 

• Easily expandable 

• Common Clear input 

• Useful as a 1-of-8 active-High 
decoder 

DESCRIPTION 

The 'F259 addressable latch has four 
distinct modes of operation that are 
selectable by controlling the Master Re- 
set and Enable inputs (see Function 
Table). In the addressable latch mode, 
data at the Data (D) inputs is written into 
the addressed latches. The addressed 
latches will follow the Data input with all 
unaddressed latches remaining in their 
previous states. In the store mode, all 
latches remain in their previous states 
and are unaffected by the Data or Ad- 
dress inputs. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F259 


7.5ns 


31mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F259N 


16-Pin Plastic SO 


N74F259D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


MR, E 


Master Reset, Enable inputs 


1.0/1.0 


20/xA/0.6mA 


A , A 2 


Address inputs 


1.0/1.0 


20/xA/0.6mA 


D 


Data input 


1.0/1.0 


20/uA/0.6mA 


Q0-Q7 


Outputs 


50/33 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



To eliminate the possibility of entering 
erroneous data in the latches, the en- 
able should be held High (inactive) while 
the address lines are changing. In the 1- 
of-8 decoding or demultiplexing mode 



(MR = E = Low), addressed outputs will 
follow the level of the D inputs, with all 
other outputs Low. In the Master Reset 
mode, all outputs are Low and unaffect- 
ed by the Address and Data inputs. 



B 



PIN CONFIGURATION 









A U 




jH] v cc 


Al d 




J?J MR 


A 2 \T 




75] E 


Qo LI 




JJ| D 


Q1 LI 




U07 


°2 U 




7TjQ 6 


03 d 




13 <>5 


GND [T 




H Q4 
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LOGIC SYMBOL 








13 1 
I I 


2 
| 


3 

I 




D A 


Al 


A 2 


14— C 


E 






15—0 


MR 








Q Q, Q 2 Q3 Q 4 


Q 5 


Q 6 Q 7 




l I l l l 

4 5 6 7 9 


I 
10 


I I 
11 12 
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LOGIC SYMBOL (IEEE/IEC) 













13 


29 
08 

H r 


— 




IS (^ 






Jl 

2 

3 


OX 



U 2 
2' 3 
4 
5 
6 
7 


MOD 
"T-C10 

r 




















LS03260S 



February 5, 1987 



6-291 



853-0362 87469 



Signetics FAST Products 



Product Specification 



Latch 



FAST 74F259 



LOGIC DIAGRAM 




MODE SELECT — FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


MR 


E 


D 


A 


Ai 


A 2 


Qo 


Qi 


Q 2 


03 


Q 4 


Qs 


Q 6 


Q 7 


Master Reset 


L 


H 


X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


Demultiplex 
(active-High decoder 
when D = H) 


L 
L 
L 

L 


L 
L 
L 

L 


d 
d 
d 

d 


L 
H 
L 

H 


L 
L 
H 

H 


L 
L 
L 

H 


Q = d 
L 
L 

L 


L 

Q = d 

L 

L 


L 

L 

Q = d 

L 


L 
L 
L 

L 


L 
L 

L 

L 


L 
L 
L 

L 


L 
L 
L 

L 


L 
L 
L 

Q = d 


Store (do nothing) 


H 


H 


X 


X 


X 


X 


qo 


qi 


q 2 


q3 


q4 


qs 


qe 


q7 


Addressable latch 


H 
H 
H 

H 


L 
L 
L 

L 


d 
d 
d 

d 


L 
H 
L 

H 


L 
L 
H 

H 


L 
L 
L 

H 


Q = d 

qo 
qo 

qo 


Q1 
Q = d 

qi 
qi 


q 2 
q 2 

Q = d 

q 2 


q3 
q3 
q3 

q3 


q4 
q4 
q4 

q4 


qs 
qs 
qs 

qs 


qe 
qe 
qe 

qe 


q7 
q7 

q7 

Q = d 



H = High voltage level steady state. 

L = Low voltage level steady state. 

X = Don't care. 

d = High or Low data one setup time prior to the Low-to-High Enable transition. 

q == Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F259 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, 

V, L - MAX, l H = MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 

V| L = MAX, l 0L = MAX 

V| H - MIN, 


±10%V CC 




.35 


.50 


V 


±5%V CC 




.35 


.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c - MAX, V| = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


MA 


IlL 


Low-level input current 


V C c - MAX, V| - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


'cch 






24 


46 


mA 


Iccl 


VcC MAA 






37 


75 


mA 



D 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sampie-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F259 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
D to Q n 


Waveform 2 


4.0 
3.0 


7.0 
5.0 


9.0 
7.0 


4.0 
2.5 


10.0 
7.5 


ns 


tpLH 
tpHL 


Propagation delay 
EtoQ n 


Waveform 1 


4.5 
3.0 


8.0 
5.0 


10.5 
7.0 


4.5 
3.0 


12.0 
8.0 


ns 


tPLH 
tpHL 


Propagation delay 
A n to Q n 


Waveform 3 


5.0 
4.0 


10.0 
8.5 


14.0 
9.5 


5.0 
4.0 


14.5 
10.0 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 4 


5.0 


7.0 


9.0 


4.5 


10.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F259 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D to E 


Waveform 5 


3.0 
6.5 






3.0 
7.0 




ns 


th(H) 
th(U 


Hold time, High or Low 
D to E 


Waveform 5 
















ns 


ts 


Setup time, High or Low 
A n to E 1 


Waveform 6 


2.0 






2.0 




ns 


k 


Hold time, High or Low 
A n to E 2 


Waveform 6 














ns 


tw 


E pulse width 


Waveform 1 


7.5 






8.0 




ns 


tw 


MR pulse width 


Waveform 4 


3.0 






3.0 




ns 



NOTES: 

1. The Address to Enable setup time is the time before the High-to-Low Enable transition that the Address must be stable so that the correct latch is addressed and 
the other latches are not affected. 

2. The Address to Enable hold time is the time after the Low-to-High Enable transition that the Address must be stable so that the correct latch is addressed and the 
other latches are not affected. 
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AC WAVEFORMS 



*~\ r 



_t w - 



■v M 



— iphl*- 



Qn 



jfiw \ V M jf^ 



F * 



— *PLH H 



\VM 



Qn 



V M 



—tPLH— - r*-tPHL-*» 



V» 



M 



v M 



Waveform 1. Propagation Delay Enable to Output and 
Enable Pulse Width 



Waveform 2. Propagation Delay Data to Output 



'"D £ vm %E 



^PHL* 



Qn 



V" 7 ^ 



-■{ 




W^^v M J#^ 




|^t,<L)- 
— t h -0 — 


^t n = 


E 


/*« \ / v « 



-E? 



fE^ 



Waveform 3. Propagation Delay Address to Output 






Waveform 4. Master Reset to Output Delay and Master 
Reset Pulse Width 



^.'n 

/*\. 






ADDRESS STABLE 



Qn 



MtTtUUW 



\«U<((\ 



■ t w (L) 



i^VM yT^M 



Waveform 5. Data Setup and Hold Times 



Waveform 6. Address Setup and Hold Times 



NOTE: For all waveforms, Vm = 1 5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 



B 
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TEST CIRCUIT AND WAVEFORM 





NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 




— tTHL(tf) 

— tTLHOr) 



tTLH(tr)-H 
tTHL(tf) 



. AMP (V) 



90% 
VM 



-tw- 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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H = High voltage level 
L = Low voltage level 
X = Don't care 



Dual 5-lnput NOR Gate 
Product Specification 



FUNCTION TABLE 




INPUTS 


OUTPUT 


A 


B 


C 


D 


E 


Y 


H 


X 


X 


X 


X 


L 


X 


H 


X 


X 


X 


L 


X 


X 


H 


X 


X 


L 


X 


X 


X 


H 


X 


L 


X 


X 


X 


X 


H 


L 


L 


L 


L 


L 


L 


H 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F260 


3.5ns 


6mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


N74F260N 


14-Pin Plastic SO 


N74F260D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A-E 


Data inputs 


1.0/1.0 


20juA/0.6mA 


Y 


Data outputs 


50/33 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










1 


2=1 










2 












3 




^ 


12 












13 






8 














9 












10 




^6 


11 












4 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


tour 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, Vil = MAX, 
V| H = MIN, Iqh = MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V cc = MIN, V| L = MAX, 
V| H = MIN, l i_ = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc = MIN, I, = l IK 




-0.73 


-1.2 


V 


h 


Input current at 
maximum input voltage 


V C c = MAX, V| = 7.0V 






100 


MA 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC = MAX, V| - 0.5V 






-0.6 


mA 


bs 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


be 


Supply current (total) 


bcH 


V CC = MAX 


Vim = GND 




4.6 


6.5 


mA 


bci. 


V| N = 4.5V 




7.3 


9.5 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may 
raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los 
tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F260 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = soon 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tPHL 


Propagation delay 
A, B, C, D, E to 7 


Waveform 1 


2.5 
1.5 


4.0 
2.5 


5.5 
4.0 


2.0 
1.0 


6.5 
4.5 


ns 



AC WAVEFORM 



A, B, C, D, E 






Mphl* 



^PLH- 



NOTE: For all waveforms, Vm - 1 5V. 

Waveform 1. Propagation Delay Input to Output 



TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




h-tTHL(tf) 
-— tTLH(tr) 



• AMP (V) 



tTLH(tr)-H 
tTHL(tf)-H U- 



90% 
VM 



VM- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L * Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj * Termination resistance should be equal to Zout 

of pulse generators. 





V M = 15V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



D 
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FEATURES 

• Synchronous counting and 
loading 

• Built-in look-ahead Carry 
capability 

• Count frequency 115MHz typ 

• Supply current 95mA typ 

• 24-Pin plastic Slim DIP (300mil) 
package 

DESCRIPTION 

The 'F269 is a fully synchronous 8-stage 
up/down counter featuring a preset ca- 
pability for programmable operation, 
Carry look-ahead for easy cascading 
and a U/D input to control the direction 
of counting. All state changes, whether 
in counting or parallel loading, are initiat- 
ed by the rising edge of the clock. 



8-Bit Bidirectional Binary Counter 
Product Specification 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F269 


115MHz 


95mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to + 70°C 


24-Pin Plastic Slim DIP 


N74F269N 


24-Pin Plastic SOL 


N74F269D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


P0-P7 


Parallel data inputs 


1.0/1.0 


20/uA/0.6mA 


PE 


Parallel enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


U/D 


Up-Down count control input 


1.0/1.0 


20jiiA/0.6mA 


CEP 


Count enable parallel input (active-Low) 


1.0/1.0 


20juA/0.6mA 


CET 


Count enable trickle input (active-Low) 


1.0/1.0 


20juA/0.6mA 


CP 


Clock input 


1.0/1.0 


20juA/0.6mA 


TC 


Terminal count output (active-Low) 


50/33 


1 mA/20mA 


Q0-Q7 


Flip-flop outputs 


50/33 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 









wSfl 




24] PE 


QoQ 




»] po 


°iQ 




l]Pl 


Q,Q 




21] p 2 


oa Q 




20] p 3 


Q «Ll 




19] Vcc 


GNDfT 




iF]P4 


Q S [T 




l]Ps 


QeQ 




16] p 6 


Q7 [10 




15] P7 


CPfii 




iTjTC 


cPQi 




«]cIt 






CD04060S 



23 22 21 20 18 17 16 15 



24— C 
1 


PE 
U/B 


12—0 


CEP 


13— O 


CET 



u. 



P0 Pi P2 P3 P4 PS P6 P7 



11 CP Q Ql Q 2 Qj Q 4 Q s Q 6 Qr 

1 1 1 1 1 1 1 1 

2345689 10 



GND = 



LOGIC SYMBOL (IEEE/IEC) 








PE24-^ 
U/Bl-r- 

CET13-U 
CEP 12 — ^ 

CPtl-y- 

Po 23 

Pi 22 

P 2 21 

P 3 20 

P 4 w 

Ps W 

P 6 16 

P7 15 — 


CTRWV2S6 

Ml [LOAD] 

M2POUN1] 

M3JUP1 

M4(0OWN] 

G6 

1- 

2,3,4, +/C7 
2,4,6,- 


2 Qo 

3 Q, 

4 Q 2 

5 Q 3 

6 Q« 

8 Q S 

9 Qe 

10 Q 7 


1,7 d ra 


[2] 


I4] 


[8] 


t!61 


132] 


[64] 


[128] 




3.5.6CT-256 
4,5,6CT=0 
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LOGIC DIAGRAM 
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r—a am 
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FUNCTION TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUTS 


CP 


U/D 


CEP 


CET 


PE 


Pn 


On 


TC 


Parallel Load 




X 
X 


X 
X 


X 
X 


1 
1 


1 
h 


L 
H 


(a) 
(a) 


Count Up 




h 


1 


1 


h 


X 


Count Up 


(a) 


Count Down 




1 


1 


1 


h 


X 


Count Down 


(a) 


Hold 

(do nothing) 




X 
X 


h 
X 


X 

h 


h 
h 


X 
X 


Qn 


(a) 
H 



H = High voltage level steady state 

h - High voltage level one setup time prior to the Low-to-High clock transition 
L = Low voltage level steady state 

I - Low voltage level one setup time prior to the Low-to-High clock transition 
X = Don't care 

q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 
t - Low-to-High clock t ransit ion 

(a)* The TC is Low when CET is Low and the counter is at Terminal Count. Terminal Count Up is with all Q n 
outputs High and Terminal Count Down is with all Q n outputs Low. 



TIMING DIAGRAM 




CP 

u/ol 



nxunjiJi_njnjnjnjij-LrLrLrL 




-INHIBIT- 



February 5, 1987 



6-302 



Signetics FAST Products 



Product Specification 



8-Bit Counter 



FAST 74F269 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.50 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 












LIMITS 


UNIT 


PARAMETER 


ItSI l/UIMUIIIUPK>- 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V| L = MAX, 
V| H = MIN, Ioh = MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V cc = MIN, V| L = MAX, 
V| H = MIN, Ioh = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, = l| K 




-0.73 


-1.2 


V 


"i 


Input current at maximum input voltage 


V cc = MAX, V! = 7.0V 






100 


MA 


llH 


High-level input current 


V CC = MAX, V, = 2.7V 






20 


HA 


IlL 


Low-level input current 


V CC = MAX, V, = 0.5V 






-0.6 


mA 


bs 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


ICCH 


V CC = MAX 


PE = CET = CEP = U/D = GND, 
P n = 4.5V, CP= t 




93 


120 


mA 


'CCL 


PE = CET = CEP = U/D = GND 
CP= t 




98 


125 


mA 



B 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F269 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


115 




85 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n (Load) 


Waveform 1 
PE = Low 


3.0 
4.0 


6.0 
6.5 


9.0 
9.0 


3.0 
4.0 


9.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
CP to Q n (Count) 


Waveform 1 
PE = High 


3.0 
4.5 


6.0 
7.0 


9.0 
10.0 


3.0 
4.0 


10.0 
10.5 


ns 


tpLH 
tPHL 


Propagation delay 
CP to TC 


Waveform 1 


4.5 
5.0 


6.5 
6.5 


9.5 
9.5 


4.0 
5.0 


10.5 
10.0 


ns 


tpLH 
tPHL 


Propagation delay 
CET to TC 


Waveform 2 


3.5 
3.5 


6.0 
6.5 


9.0 
9.0 


3.0 
3.0 


10.0 
10.0 


ns 


tpLH 
tPHL 


Propagation delay 
U/D to TC 


Waveform 3 


4.5 
4.5 


7.0 
7.0 


9.0 
9.5 


4.0 
4.0 


10.0 
10.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F269 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
t s (L) 


Setup time, High or Low 
P n to CP 


Waveform 4 


2.0 
2.0 






2.5 
2.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
P n to CP 


Waveform 4 


1.0 
1.0 






1.0 
1.0 




ns 


ts(H) 
ts(L) 


Setup time, High or Low 
PE to CP 


Waveform 4 


5.0 
5.5 






5.5 
6.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
PE to CP 


Waveform 4 
















ns 


ts(H) 
t s (L) 


Setup time, High or Low 
CET, CEP to CP 


Waveform 5 


4.5 
4.5 






5.5 
5.5 




ns 


th(H) 
th(L) 


Setup time, High or Low 
CET, CEP to CP 


Waveform 5 
















ns 


ts(H) 
ts(D 


Setup time, High or Low 
U/D to CP 


Waveform 6 


5.5 
5.5 






6.5 
6.5 




ns 


t h (H) 
th(D 


Hold time, High or Low 
U/D to CP 


Waveform 6 
















ns 


tw(H) 
t w (L) 


Clock pulse width 
High or Low 


Waveform 1 


4.0 
4.5 






4.0 
5.0 




ns 
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AC WAVEFORMS 



- 1 '«MAX- 



V M 



t W <H>— h— t W (L)-~ 
— ! PHL 



Qn AND TC 



=k 



V: f^ \_ 



"te i 



**-*PLH— 



^PHl.— 



7T V M 



— ! PLH" 



A-v M j£v M 



Waveform 1. Clock to Output Delays and Clock Pulse Waveform 2. Propagation Delays CET Input to Terminal 

Width Count Output 



D|E=Z)|E 



p o-"/| 



— tpHL— MPLH*- 

'; r 



\ 



V M 




-t h «0 



fr* \__J^~ 



-t h -o 



Waveform 3. Propagation Delays U/D Control to Terminal Waveform 4. Parallel Data and Parallel Enable Setup and 

Count Output Hold Times 



-- 4—F 



-W- 



W 



¥^^_J- 






CP 



X 




Waveform 5. Count Enable Setup and Hold Times 



Waveform 6. Up/Down Control Setup and Hold Times 



NOTE: For all waveforms, Vm = 1-5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 



□ 
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TEST CIRCUIT AND WAVEFORM 




Test Circuit for Totem-Pole Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpi_Z 
tpZL 

All other 


closed 
closed 
open 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 




AMP (V) 




POSITIVE 
PULSE 



— tTLH(tr) 




tTHL(t»)— 






— 


f90% 




90%i 






VM 




VM^ 


k 






— tw— 




> 


r 10% 



AMP (V) 



V M -1.6V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20juA in 
Low and High states) 

• Ideal buffer for MOS 
microprocessor or memory 

• Eight edge-triggered D-type flip- 
flops 

• Buffered common Clock 

• Buffered, asynchronous Master 
Reset 

• See 'F377 for Clock Enable 
version 

• See 'F373 for transparent latch 
version 

• See 'F374 for 3-State version 

DESCRIPTION 

The 'F273 has eight edge-triggered D- 
type flip-flops with individual D inputs 
and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) in- 
puts load and reset (clear) all flip-flops 
simultaneously. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F273 


145MHz 


66mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F273N 


20-Pin Plastic SOL 


N74F273D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 7 


Data inputs 


1.0/0.033 


20juA/20/xA 


MR 


Master Reset (active-Low) 


1.0/0.033 


20/uA/20/aA 


CP 


Clock Pulse input (active rising edge) 


1 .0/0.033 


20jLtA/20juA 


Q0-Q7 


Data outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as- 20/xA in the High state and 0.6mA in the Low state. 




PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









MR (T 




U v cc 


°oLZ 




U°7 


DO LI 




juQdt 


°iE 




33 o e 


°iU 




a o fl 


02 [T 




JE05 


d 2 LT 




33 »s 


3 (T 




75] D 4 


03U 




m °4 


ONDQo 




JJJCP 






CD04220S 





3 4 7 9 13 14 17 IS 

1 1 1 1 1 1 1 1 


11 — 

1-0 


D 1 D 2 D 3 4 O s D e 7 
CP 

MR 

Qq Q 1 Q 2 Q3 Q4 Q5 Qe O7 




I 1 1 1 1 1 1 1 

2 5 6 9 12 15 16 19 

LS03280S 
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LOGIC DIAGRAM 



cp ^o- 



R D 

IT" 



MR O^O- 



(4) 



R D 



Rd 



(8) 



O 
L(3f>CP 

R 



(13) 



O Q 
>CP 



O Q 
«-Qj>CP 

R D 

-TT- 



(17) 



L o a 
1-C^CP 
R 



Q 3 



(15) 
05 



d«) 



Q 
~C$>CP 
R 



(16) 



d») 

LD01420S 



The register is fully edge-triggered. The state 
of each D input, one setup time before the 
Low-to-High clock transition, is transferred to 
the corresponding flip-flop's Q output. 

All outputs will be forced Low independently 
of Clock or Data inputs by a Low voltage level 
on the MR input. The device is useful for 
applications where the true output only is 
required and the Clock and Master Reset are 
common to all storage elements. 



MODE SELECT — FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


MR 


CP 


D n 


Qn 


Reset (clear) 


L 


X 


X 


L 


Load "1" 


H 


T 


h 


H 


Load "0" 


H 


t 


I 


L 



H = High voltage level steady state. 

h = High voltage level one setup time prior to the Low-to-High clock transition. 
L = Low voltage level steady state. 

I = Low voltage level one setup time prior to the Low-to-High clock transition. 
X = Don't care, 
t = Low-to-High clock transition. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


Vim 


Input voltage 


-0.5 to +7.0 


V 


•iN 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


iOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 












LIMITS 


UNIT 


PARAMETER 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


MR & CP 
inputs 3 


V CC = MIN, V| L = 0.0V, 
V| H = 4.5V, Iqh = MAX 


±10% V CC 


25 






V 


±5%V CC 


2.7 


3.4 




V 


Other 
inputs 


V C c = MIN, V| L = MAX, 
V| H = MIN, l 0H = MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 






V 


Vol 


Low-level output voltage 


V CC = MIN, V| L = MAX, 
V| H = MIN, l OL = MAX 


±10% V CC 




0.35 


0.50 


V 


± 5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, l| = l| K 




-0.73 


-1.2 


V 


l| 


Input current at 
maximum input voltage 


Vcc = 0V, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


V CC = MAX, V| = 2.7V 






20 


ma 


Iil 


Low-level input current 


V C c = MAX, V| = 0.5V 






-20 


ma 


'os 


Short-circuit output current 4 


V C c = MAX 


-60 




-150 


mA 


•cc 


5 


■cch 






65 


85 


mA 






Iccl 


Vcc MAX 






68 


88 


mA 



NOTES: 

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 

2 All typical values are at V cc = 5V, T A = 25°C 

3 To reduce the effect of external noise durung test 

4 Not more than one output should be shorted at a time For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests In any sequence of parameter tests, los tests should be performed last. 

5. Measure Ice after a momentary ground, then 4 5V is applied to clock with all outputs open and 4 5V applied to clock with all outputs open and 4 5V applied to the 
Master Reset input, all data inputs and the Master Reset input 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F273 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Mln 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


130 


145 




120 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.0 


7.5 
7.5 


9.5 
9.5 


4.0 
4.0 


10.5 
10.5 


ns 


tpHL 


Propagation delay 
PR to Q n 


Waveform 2 


4.5 


7.0 


9.5 


3.5 


10.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F273 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Min 


Max 


ts(H) 
t s (L) 


Setup time, High or Low 
D n to CP 


Waveform 3 


3.0 
3.0 






3.0 
3.0 




ns 


th(H) 
t h (L) 


Hold time, High or Low 
D n to CP 


Waveform 3 
















ns 


tree 


Recovery time MR to CP 


Waveform 2 


8.0 






8.5 




ns 


tw(H) 
tw(U 


Clock pulse width 
High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


tw(U 


Master Reset pulse width 


Waveform 2 


3.5 






4.0 




ns 
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AC WAVEFORMS 



-1'«MAX- 



V M 



tW(H) 
•"-'PHL-" 



V F* \ 

♦k-tw(L)-— 

■^tPLH-* 



VM t^Vm 



_t w _ 



-L 



v M 



«-tpHL-* 



XL 



f 



Waveform 1. Clock to Output Delays 
and Clock Pulse Width 



Waveform 2. Master Reset Pulse Width, Master Reset to 
Output and Master Reset to Clock Recovery Time 



-t s (H)< 



F\ 



Waveform 3. Data Setup and Hold Times 

NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 



TEST CIRCUIT AND WAVEFORM 



g 




NEGATIVE 
PULSE 



• AMP (V) 



-H h-tTHL(tf) 



tTLH(«r)-H K- 



POSITIVE 
PULSE 



— tTLH(tr) 




tTHLOf)-* 








f-90% 




90% : 






VM 




VM^ 


k 






— tw— 




> 


j- 10% 



AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor, see AC CHARACTERISTICS for value. 

C(_ = Load capacitance includes jig and probe capacitance, 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zqut 

of pulse generators. 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/uA in 
Low and High states) 

• Buffered inputs — one normalized 
load 

• Word length easily expanded by 
cascading 

DESCRIPTION 

The 'F280A is a 9-bit parity generator or 
checker commonly used to detect errors 
in high-speed data transmission or data 
retrieval systems. Both Even and Odd 
parity outputs are available for generat- 
ing or checking even or odd parity on up 
to 9 bits. 

The Even parity output (Ze) is High 
when an even number of Data inputs 
00 - Is) are High. The Odd parity output 
(2q) is High when an odd number of 
Data inputs are High. 

Expansion to larger word sizes is accom- 
plished by tying the Even outputs (2 E ) 
of up to nine parallel devices to the Data 
inputs of the final stage. This expansion 
scheme allows an 81 -bit data word to be 
checked in less than 25ns with the 
*F280A. 'F280B is a faster version of 
'F280A. 

PIN CONFIGURATION 









■eLT 




iUvcc 


ird 




iUl5 


NC[T 




ID '4 


I 8 (T 




m «3 


EeCE 




]°3«2 


EqE 




Zl'i 


qndCI 




13 'o 






CDO4920S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F280A 


9.0ns 


26mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to + 70°C 


14-Pin Plastic DIP 


N74F280AN 


14-Pin Plastic SO 


N74F280AD 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


lo-le 


Data inputs 


1.0/0.033 


20jmA/20juA 


Ze, So 


Parity outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 












8 9 10 11 12 

Mill 


13 1 

I | 


2 

| 


4 

I 






'0 '1 '2 '3 '4 


>S '6 


"7 


ia 






£ E 


£o 










I 

5 


I 

6 














LS04530S 


V C c -Pm 14 
GND = Pin 7 









LOGIC SYMBOL (IEEE/IEC) 



8 






2k 




9 






10 








E E 


5 


11 










12 












13 












1 


£o 


s^6 


2 












4 








LS04523S 
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LOGIC DIAGRAM 



FUNCTION TABLE 




INPUTS 


OUTPUTS 


Number of High Data 
Inputs Co-Is) 


2e 


So 


Even — 0, 2, 4, 6, 8 


H 


L 


Odd — 1, 3, 5, 7, 9 


L 


H 



H = High voltage level 
L = Low voltage level 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



D 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


■out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F280A 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V cc = MIN, V| L = MAX, 
V| H = MIN, Iqh = MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, V| L = MAX, 
V| H = MIN, Iql = MAX 


±10% Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC = MIN, l| = l|K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC = 0.0V, V| = 7.0V 






100 


M 


Iih 


High-level input current 


V CC = MAX, V, = 2.7V 






20 


J"A 


IlL 


Low-level input current 


V CC = MAX, V, = 0.5V 






-20 


ma 


los 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


V cc = MAX 




26 


35 


mA 



NOTES: 

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C 

3. Not more than one output should be shorted at a time For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F280A, 74F280B 


UNIT 


PARAMETER 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
In -Is to 2 E 


'F280A 


Waveform 1, 2 


5.0 
9.0 


7.0 
11.1 


9.0 
13.0 


5.0 
7.5 


10.0 
14.5 


ns 


tpLH 
tpHL 


Propagation delay 
lo-le to 2 C 


Waveform 1, 2 


6.5 
7.0 


8.6 
9.1 


10.5 
12.0 


6.5 
6.0 


11.0 
13.0 


ns 


tpLH 
tpHL 


Propagation delay 
lo-ls to 2 E 


'F280B 


Waveform 1, 2 


4.0 
4.0 


6.5 
7.0 


9.0 
10.0 


3.5 
3.5 


10.0 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
lo-ls to Sq 


Waveform 1, 2 


4.0 
4.0 


6.5 
7.0 


9.0 
10.0 


3.5 
3.5 


10.0 
11.0 


ns 
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AC WAVEFORMS 






'o-'e tF-v m 

MPHL* 

Ee,So 



'0-«8 



J 



^PLH- 



- ! PLH-*- 



—tPHL" 



/ 



V M 



%, 



WF0601SS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, V M - 1 5V. 



TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



Vim Vout 
HfiHf- O.U.T. ( O ) I 1 

MY n i' 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 



VM; 
10%- 




f— tTHLOf) 
— tTLH(tr) 



tTLH(tr)-H 
tTHL(tf)-— 



90% 
VM 



90%- 
VM 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R|_ - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt * Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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Product Specification 



FEATURES 

• High-speed 4-bit binary addition 

• Cascadable in 4-bit increments 

• Fast internal Carry look-ahead 

DESCRIPTION 

The 'F283 adds two 4-bit binary words 
(A n plus B n ) plus the incoming Carry. 
The binary sum appears on the Sum 
outputs (2 ! - 2 4 ) and the outgoing Car- 
ry (Cout) according to the equation: 
C, N + (A 1 +B 1 ) + 2(A 2 + B 2 ) 
= lp4(A 3 + B 3 ) + 8(A 4 + B 4 ) 
= 2 ! + 22 2 + 42 3 + 82 4 + 16C ut 

where ( + ) = plus. 

Due to the symmetry of the binary add 
function, the 'F283 can be used with 
either all active-High operands (positive 
logic) or all active-Low operands (nega- 
tive logic) *— see Function Table. In case 
of all active-Low operands the results 
2 1 - 2 4 and Cout should be interpreted 
also as active-Low. With active-High in- 
puts, Cin cannot be left open; it must be 
held Low when no "Carry in" is intend- 
ed. Interchanging inputs of equal weight 
does not affect the operation, thus Cin, 
Ai, B-| can arbitrarily be assigned to pins 
5, 6, 7, etc. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F283 


6.5ns 


40mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F283N 


16-Pin Plastic SO 


N74F283D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A1-A4 


A operand inputs 


1.0/2.0 


20jtxA/ 1.2mA 


B1-B4 


B operand inputs 


1.0/2.0 


20jtzA/1-2mA 


C|N 


Carry input 


1.0/1.0 


20juA/0.6mA 


E 1 -2 4 


Sum outputs 


50/33 


1.0mA/20mA 


Cout 


Carry output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/xA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 









E 2 E 




]U V CC 


B 2 [T 




1b 3 


A 2 [T 




33 a 3 


ElE 




IDE3 


A1E 




1]A4 


Bid 




n]B 4 


CinE 




ID £ 4 


GND [T 




TJCquT 






CD04930S 



5 
| 


6 

| 


3 2 14 IS 12 11 

1 1 1 1 1 1 


Ai 


Bl 


A 2 &2 A 3 **3 A< * *** 


C|N 




Cqut 

E 1 E 2 E 3 E 4 



I I I I 

4 1 13 10 



V CC = Pin 16 
GND = Pin 8 



LOGIC SYMBOL (IEEE/IEC) 


j 

3 


0\ E 




14 






12 


r 

3 ' /0 


4 

1 


6 


Ov M 


13 


2 


3 


10 


15 


Q 




11 


3) 




J 


CI CO 


?_ 
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LOGIC DIAGRAM 



C, N A t B 1 

(7) (5) (6) 



V C c -Pin 16 
GND = Pin 8 
( ) - Pin number 



A 2 B 2 

(3) (2) 



A 3 B 3 

(14) (15) 



A 4 B 4 

(12) (11) 



|W V9 yV 79 



DY g 




W 




tj 



YJ 



7 

I do 



r 



(9) 
C UT 



a 



FUNCTION TABLE 



PINS 


Cin 


Ai 


A 2 


A 3 


A 4 


Bi 


B 2 


B 3 


B 4 


2i 


S 2 


2 3 


2 4 


CouT 


Logic Levels 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


L 


H 


Active-High 








1 





1 


1 








1 


1 


1 








1 


Active-Low 


1 


1 





1 








1 


1 











1 


1 






H = High voltage level 
L = Low voltage level 



Example: 

1001 

1010 
10011 

(10 + 9 = 19) 
(carry + 5 + 6 = 12) 
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Due to pin limitations, the intermediate carries 
of the 'F283 are not brought out for use as 
inputs or outputs. However, other means can 
be used to effectively insert a Carry into, or 
bring a Carry out from, an intermediate stage. 
Figure a shows how to make a 3-bit adder. 
Tying the operand inputs of the fourth adder 
(A3, B 3 ) Low makes S3 dependent only on, 
and equal to, the Carry from the third adder. 
Using somewhat the same principle, Figure b 
shows a way of dividing the 'F283 into a 2-bit 
and a 1-bit adder. The third stage adder (A 2 , 
B 2 , S 2 ) is used merely as a means of getting a 
carry (C-io) signal into the fourth stage (via A 2 
and B 2 ) and bringing out the Carry from the 
second stage on S 2 . Note that as long as A 2 
and B 2 are the same, whether High or Low, 
they do not influence S 2 . Similarly, when A 2 
and B 2 are the same the Carry into the third 
stage does not influence the Carry out of the 
third stage. Figure c shows a method of 
implementing a 5-input encoder, where the 
inputs are equally weighted. The outputs S , 
S-| and S 2 present a binary number equal to 
the number of inputs h - 15 that are true. 
Figure d shows one method of implementing 
a 5-input majority gate. When three or more 
of the inputs h - 15 are true, the output M 5 is 
true. 



nr 



C10 



A1 B 1 A2 B2 A3 B3 A4 B4 

Cin CouT 

E-j £ 2 £3 2*4 



A1 Bt A 2 B 2 



C 3 

LS04560S 



1 1 1 ii m i 



t 



A1 Bi A 2 B 2 I A3 B 3 A 4 B 4 



£ 2 



\ 

^3 1 



COUT 
£4 



a. 3-Bit Adder 



II III 

L-\ E 2 C 2 £ 10 

b. 2-Bit and 1-Bit Adders 





h 12 L 

I I I 


l 3 
l U Is 

m 1 






A1 Bi A 2 B 2 A3 B 3 A 4 B 4 

Cin CouT 
Ei £ 2 £3 £4 










2 2 1 2 2 


LS04570S 



h h 

_LL 



■3 



U is 



^ B1 A 2 B 2 A3 B 3 A 4 B 4 

C|N CouT 

£j E 2 s 3 E 4 



c. 5-lnput Encoder 



Figure 5 



M 5 

d. 5-lnput Majority Gate 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



February 5, 1987 



6-318 



Signetics FAST Products 



Product Specification 



4-Bit Adder 



FAST 74F283 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F283 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

V| L = MAX, Ioh - MAX 

V| H - MIN, 


±io%v cc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, 

Vil = MAX, Iol « MAX 

V, H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, I, - l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c - MAX, V, = 7.0V 






100 


ma 


llH 


High-level input current 


V C c - MAX, V| = 2.7V 






20 


/xA 


IlL 


Low-level input current 


A!-A 4 , 
B1-B4 


V C c - MAX, V| - 0.5V 






-1.2 


mA 


C|N 






-0.6 


mA 


tos 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


•cc 


Supply current 4 (total) 


V CC = MAX 




40 


55 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc " 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Ice should be measured with all outputs open and the following conditions: 

Condition 1: all inputs grounded 

Condition 2: all B inputs Low, other inputs at 4.5V 

Condition 3: all inputs at 4.5V. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F283 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
Cin to 2j 


Waveforms 1 and 2 


3.5 
4.0 


7.0 
7.0 


9.5 
9.5 


3.5 
4.0 


10.5 
10.5 


ns 


tpi_H 
tpHL 


Propagation delay 
Aj or Bj to Zj 


Waveforms 1 and 2 


4.0 
3.5 


7.0 
7.0 


9.5 
9.5 


4.0 
3.5 


10.5 
10.5 


ns 


tpi_H 
tpHL 


Propagation delay 
Cin to Coin- 


Waveform 2 


3.5 
3.0 


5.7 
5.4 


7.5 
7.0 


3.5 
3.0 


8.5 
8.0 


ns 


tpLH 
tpHL 


Propagation delay 
A-, or Bj to Cqut 


Waveforms 1 and 2 


3.5 
3.0 


5.7 
5.3 


7.5 
7.0 


3.5 
3.0 


8.5 
8.0 


ns 
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AC WAVEFORMS 



"out 



irVw Jh y M 



^PLH* 






V OUT 



^kr 



Vj. 



Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, Vm = 1.5V. 



TEST CIRCUIT AND WAVEFORMS 





k-tTLH(tr) 




tTHLW)— 








^•90% 




90%i 






VM 


— tw— 


VM^ 


& 


r 10% 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

Rl - Load resistor, see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 





V M = 1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Fully synchronous operation 

• Select from two data sources 

• Buffered, negative edge triggered 
Clock 

• Provides the equivalent of 
function capabilities of two 
separate MSI functions (74F157 
and 74F175) 

DESCRIPTION 

The 'F298 is a High-speed Multiplexer 
with storage. It selects 4 bits of data 
from two sources (Ports) under the con- 
trol of a common Select input (S). The 
selected data is transferred to the 4-bit 
output register synchronous with the 
High-to-Low transition of the Clock input 
(CP). The 4-bit register is fully edge 
triggered. The Data inputs (lo and h) and 
Select input (S) must be stable only one 
setup time prior to the High-to-Low tran- 
sition of the clock for predictable opera- 
tion. 

PIN CONFIGURATION 









'lb [I 




H] V CC 


'la [I 




j|]Q a 


•oaLI 




]l]Q b 


'Obd 




T3]Q C 


'lcE 




l]Qd 


•idLI 




TT]cp 


'odd 




To] s 


GND (T 




12 'oc 






CD04940S 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F298 


115MHz 


30mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
V CC = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F298N 


16-Pin Plastic SOL 


N74F298D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


ha. hb» he hd 


Data inputs 


1.0/1.0 


20AiA/0.6mA 


'oa. 'ob. 'oc. 'od 


Data inputs 


1.0/1.0 


20juA/0.6mA 


S 


Select input 


1.0/1.0 


20juA/0.6mA 


CP 


Clock Pulse input 
(active falling edge) 


1.0/1.0 


20/LiA/0.6mA 


Qa. Qb, Qc Qd 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20ptA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



a 





3 2 

I I 


4 1 

1 I 


9 5 

I I 


7 6 

1 1 






'0a 'la 


l b Hb 


•oc He 


>0d hd 




10 


s 










11—0 


CP 












Qa 


Qb 


Qc 


Qd 






1 
15 


I 

14 


I 

13 


1 

12 










LS04610S 


V cc - Pin 16 
GND = Pin 8 









JU 


3 
2 


2,10 
2,10 


15 


4 
1 




14 


9 
5 




13 


7 
6 




12 


LS04600S 
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LOGIC DIAGRAM 



(10)^ 



ha >0a 

(2) 



? 



>1b 
(D 



*0b 




(4) 



5?- 



(H) 



H>- 




>0c 
(9) 



'id 'Od 

(6) (7) 



R 
CP 

s Q «h 



(15) 





— R 

-o cp 

- S Q c 



Qd 

LD02210S 



V cc - Pm 16 
GND = Pin 8 
( ) =Pin Numbers 



FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


CP 


S 


■o 


h 


Qn 


Load Source "0" 


i 


I 


I 


X 


L 


i 


I 


h 


X 


H 


Load Source "1" 


i 


h 


X 


I 


L 


i 


h 


X 


h 


H 



H = High voltage level 

h = High voltage level one setup time prior to the High-to-Low Clock transition 

L = Low voltage level 

I = Low voltage level one setup time prior to the High-to-Low Clock transition 

X = Don't care 

I = High-to-Low clock transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


•OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, V, L - MAX, 
V| H = MIN, Iqh - MAX 


±10% v cc 


2.5 






V 


±5% Vcc 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, Vil - MAX, 
V| H - MIN, l 0L = MAX 


±10% v cc 




0.35 


0.50 


V 


±5% V C c 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, l|-l| K 




-0.73 


-1.2 


V 


•i 


Input current at maximum input voltage 


V CC = MAX, V, - 7.0V 






100 


ma 


•ih 


High-level input current 


Vcc - MAX, V| = 2.7V 






20 


ma 


•il 


Low-level input current 


V C c - MAX, V, - 0.5V 






-0.6 


mA 


•os 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


•cch 






30 


40 


mA 


•ccl 


Vcc MAa 






32 


40 


mA 







NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc = 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may 
raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los 
tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V C c = 5.0V 
C L = 50pF 
R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum Clock frequency 


Waveform 1 


110 


115 




150 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.5 


5.5 
6.5 


7.5 
8.5 


4.0 
4.5 


9.0 
9.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(L) 


Setup time, High or Low 
l 0n , lm to CP 


Waveform 2 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
l 0n , hn to CP 


Waveform 2 


1.0 
1.0 






1.0 
1.0 




ns 


ts(H) 
t s (L) 


Setup time, High or Low 
S to CP 


Waveform 2 


6.0 
5.0 






7.0 
6.0 




ns 


th(H) 
t h (D 


Hold time, High or Low 
S to CP 


Waveform 2 
















ns 


t w (H) 
tw(U 


CP pulse width, 
High or Low 


Waveform 1 


5.0 
5.0 






5.0 
7.0 




ns 
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AC WAVEFORMS 



Vm Jfv** ^VM Jf^fT 



*-*PLH H 



V 



/v7 



Waveform 1. Clock to Output Delays 
and Clock Pulse Width 



v M 



-t,<U- 




s=_y \ 



Waveform 2. Data Setup and Hold Times 



NOTE: For all waveforms, V M - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



TEST CIRCUIT AND WAVEFORMS 



Vcc 



PULSE 
GENERATOR 



V IN VoOT 

iiT hi 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 





\*~ tTHL(tf) 
"— tTLHOr) 



tTLH(tr)-H 
tTHL(t»)— 



90% 
VM 



90%- 

vm- 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L * Load resistor; see AC CHARACTERISTICS for value. 
C L ■ Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt * Termination resistance should be equal to Zout 

of pulse generators. 



-tw- 



V M -1.5V 

Input Pulse Definition 




FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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Product Specification 



FEATURES 

• Common parallel I/O for reduced 
pin count 

• Additional Serial inputs and 
outputs for expansion 

• Four operating modes: Shift Left, 
Shift Right, Load, and Store 

• 3-State outputs for bus-oriented 
applications 

DESCRIPTION 

The 'F299 is an 8-bit universal shift/ 
storage register with 3-state outputs. 
Four modes of operation are possible: 
hold (store), shift left, shift right, and load 
data. The parallel load inputs and flip- 
flop outputs are multiplexed to reduce 
the total number of package pins. Addi- 
tional outputs are provided for flip-flops 
Qo and Q7 to allow easy serial cascad- 
ing. A separate active-Low Master Reset 
is used to reset the register. 



PIN CONFIGURATION 









so E 




U Vcc 


OIi[I 




msi 


Of 2 [T 




m os 7 


l/0 6 |T 




nor 


1/O4 (T 




m wo? 


i/o 2 [T 




m 1/05 


l/OoU 




ID 1/03 


Qo n 




m w °i 


MR (T 




m cp 


QND []0 




SJdSo 






CDO4950S 



TYPE 


TYPICAL 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F299 


115MHz 


58mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
Vcc = 5V ± 10%; T A = 0°C to + 70°C 


20-Pin Plastic DIP 


N74F299N 


20-Pin Plastic SOL 1 


N74F299D 



NOTE: 

1. Thermal Mounting techniques are recommended. See App Note AN SMD-100 for a discussion of thermal 
considerations for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


l/O n 


Parallel data inputs 


3.5/1.0 


70juA/0.6mA 


CP 


Clock Pulse input (active rising edge) 


1.0/1.0 


20juA/0.6mA 


DS 


Serial data input for right shift 


1.0/1.0 


20juA/0.6mA 


DS 7 


Serial data input for left shift 


1.0/1.0 


20/xA/0.6mA 


So, S-| 


Mode select inputs 


1.0/2.0 


20juA/1-2mA 


MR 


Asynchronous Master Reset input 


1.0/1.0 


20juA/0.6mA 


OE , OE! 


Output Enable inputs (active-Low) 


1.0/1.0 


20juA/0.6mA 


l/O n 


3-state parallel outputs 


150/40 


3.0mA/24mA 


Qo. Q? 


Serial outputs 


50/33 


1.0mA/20mA 



NOTE: 



1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 




18 
I 



DS 7 



Q; 

OE0Q0 I/O1 I/O3 1/O5 I/O7 
MR I/O9 I/Q2 l/Q^ l/Oi 



IR I/Op I/Q2 1/O4 woe 

? 1 1 1T1V1 1* 1 

9 8 7 13 6 14 S 15 4 16 



V cc = Pin 20 
GND = Pin 10 









2 hy 

19^ 
« 

11 1 

•c 

6 <p 

5 %r 

is >r 

t 

18 


R SR08 
* J3EN13 

>C4/1-/2* 

n r 


8 
17 


1.4D 
3,40 
V5.13 


> 
25- 


3.4D 
V6.13 


> 
26- 






















3,40 
V 12.13 
2,40 


> 
212- 
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The 'F299 contains eight edge-triggered D- 
type flip-flops and the interstage logic neces- 
sary to perform synchronous shift left, shift 
right, parallel load and hold operations. The 
type of operation is determined by So and Si, 
as shown in the Mode Select Table. All flip- 
flop outputs are brought out through 3-state 
buffers to separate I/O pins that also serve 
as data inputs in the parallel load mode. Qo 

LOGIC DIAGRAM 



and Q 7 are also brought out on other pins for 
expansion in serial shifting of longer words. 

A Low signal on MR overrides the Select and 
CP inputs and resets the flip-flops. All other 
state changes are initiated by the rising edge 
of the clock. Inputs can change when the 
clock is in either state provided only that the 
recommended setup and hold times, relative 
to the rising edge of CP, are observed. 



A High signal on either D&| or OE2 disables 
the 3-state buffers and puts the I/O pins in 
the high-impedance state. In this condition 
the shift, hold, load and reset operations can 
still occur. The 3-state buffers are also dis- 
abled by High signals on both So and S-| in 
preparation for a parallel load operation. 




FUNCTION TABLE 



INPUTS 


OPERATING MODE 


MR 


Si 


So 


CP 


L 
H 
H 
H 
H 


X 

H 
L 
H 
L 


X 

H 
H 
L 
L 


X 

T 
t 
t 
X 


Asynchronous Reset; Q - Q7 = Low 

Parallel Load; l/O n ^Q n 

Shift Right; DS -*Qo, Q0-Q1, etc. 

Shift Left; DS7-+Q7, Q 7 ^Q 6 , etc. 

Hold 



B 



H - High voltage level 

L = Low voltage level 

X - Don't care 

t = Low-to-High clock transition 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


Qo. Q7 


40 


mA 


I/On 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



October 7, 1986 



6-327 



Signetics FAST Products 



Product Specification 



Register 



FAST 74F299 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


■oh 


High-level output current 


Qo. Q7 






-1 


mA 


l/O n 






-3 


mA 


lOL 


Low-level output current 


Qo, Q7 






20 


mA 


l/O n 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


Qo, Q7 


V CC - MIN, 
V| L = MAX, 
V| H = MIN 


loH = -1mA 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


l/On 


Ioh - -3mA 


±10% V C c 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, 
V| L - MAX, 
V| H = MIN 


let = MAX 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V C c - MIN, I, - l| K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Others 


V C c - 0.0V, V| - 7.0V 






100 


pA 


i/o n 


V C c = 5.5V, V| = 5.5V 






1.0 


mA 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


MA 


In 


Low-level input current 


So, Si 


Vcc = MAX, V| - 0.5V 






-1.2 


mA 


Others 






-0.6 


mA 


IOZH + l|H 


OFF-state output current, 
High-level voltage applied 


l/O n only 


V C c = MAX, V - 2.7V 






70 


MA 


'OZL + IlL 


OFF-state output current 
Low-level voltage applied 


l/O n only 


V C c = MAX, V - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


'cch 


V C c = MAX 




50 


65 


mA 


'ccl 




64 


85 


mA 


'ccz 










60 


65 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F299 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 
(I/O pins) 


Waveform 1 


70 


100 




70 




MHz 


fMAX 


Maximum clock frequency 
(Qn Pins) 


Waveform 1 


85 


115 




85 




MHz 


tpi_H 
tpHL 


Propagation delay 
CP to Q or Q 7 


Waveform 1 


4.0 
4.5 


5.0 
6.0 


7.5 
8.0 


3.5 
4.5 


8.5 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
CP to l/O n 


Waveform 1 


4.0 
4.0 


6.0 
6.5 


9.0 
9.0 


4.0 
4.0 


10.0 
10.0 


ns 


tpHL 


Propagation delay 
MR to Q or Q 7 


Waveform 2 


5.5 


7.5 


9.5 


5.5 


10.5 


ns 


tpHL 


Propagation delay 
MR to l/O n 


Waveform 2 


5.5 


7.5 


10.0 


5.5 


10.5 


ns 


tpZH 
tpZL 


Output enable time 
S n , OE to l/O n 


Waveform 4 
Waveform 5 


3.5 
4.0 


6.0 
7.5 


8.0 
10.0 


3.5 
4.0 


9.0 
11.0 


ns 


tpHZ 
tpLZ 


Output disable time 
S n , OE to l/O n 


Waveform 4 
Waveform 5 


2.5 
1.5 


4.5 
2.5 


7.0 
5.5 


2.5 
1.5 


8.0 
6.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F299 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
S or Si to CP 


Waveform 3 


6.5 
6.5 






7.5 
7.5 




ns 


t h (H) 
th(L) 


Hold time, High or Low 
S or Si to CP 


Waveform 3 
















ns 


t s (H) 
t s (L) 


Setup time, High or Low 
l/O n , DS , DS 7 to CP 


Waveform 3 


3.5 
3.5 






4.0 
4.0 




ns 


t h (H) 
th(L) 


Hold time, High or Low 
l/O n , DS , DS 7 to CP 


Waveform 3 
















ns 


t w (H) 
tw(L) 


CP pulse width, High or Low 


Waveform 1 


5.0 
4.5 






5.0 
4.5 




ns 


tw(L) 


MR pulse width Low 


Waveform 2 


4.5 






4.5 




ns 


tree 


Recovery time 
MR to CP 


Waveform 2 


4.0 






4.0 




ns 
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AC WAVEFORMS 



^^Trr? — v 



WH)_ 
PHL 



Qo.Q7.'/o„ 



"♦^LH-*" 



Waveform 1. Propagation Delay, 

Clock Input to Output, Clock Widths 

and Maximum Clock Frequency 



s . s v i/o n jjr 

DS , DS, ' 



_^|t s (H)U.t H (H)^| _J x ~p^ H" 



-*h ML) •*- 



-t w (H)- 



-t w (L)- 



i 



Waveform 3. Data and Select Setup 
and Hold Times 



~~ V F * 



-tw(H). 



f- 



-^HL-**- 



Qo.Q 7 .i/o n 



V 



J~ 



Waveform 2. Master Reset Pulse Width, 

Master Reset to Output Delay 

and Master Reset to Clock Recovery Time 



f- 



tpZH"*" "* t PHZ*" 



f. ^ 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



OE n 



JF 



"•^PZL-*" -**! 



\; & 



; v OL +o.3v 



Waveform 5. 3-State Output Enable Time to Low Level and Output Disable Time From Low Level 

NOTE: V M = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



VM; 



h-tTHL(tf) 



tTLH(tr)-H 



• AMP (V) 




— tTLHOr) 




tTHL(tf)-— 






— 


Tf-90% 




90%-1 






V M 


— tw— 


VM^ 


^ 


f 10% 



AMP (V) 



Test Circuit for 3-State Outputs 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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Preliminary Specification 



FEATURES 

• Multiplexed parallel I/O ports 

• Separate Serial input and output 

• Sign extend function 

• 3-State outputs for bus 
applications 

DESCRIPTION 

The 'F322 is an 8-bit shift register with 
provision for either serial or parallel load- 
ing and with 3-State parallel outputs plus 
a bi-state Serial output. Parallel Data 
inputs and outputs are multiplexed to 
minimize pin count. State changes are 
initiated by the rising edge of the clock. 
Four synchronous modes of operation 
are possible: hold (store), shift right with 
serial entry, shift right with sign extend, 
and parallel load. An asynchronous Mas- 
ter Reset (MR) input overrides clocked 
operation and clears the register. 



PIN CONFIGURATION 









*eLT 




HDvcc 


s/p|T 




ms 


DoE 




Use 


l/OrU 




17JD1 


i/o s [T 




HJi/Oe 


l/0 3 {jj[ 




15J1/O4 


I/01U 




mi/02 


OE[T 




1U1/00 


MRJT 




jUQo 


GNDfjO 




ID cp 






CD05110S 



TYPE 


TYPICAL f MA X 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F322 


90 MHz 


60mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F322N 


20-Pin Plastic SOL 


N74F322D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Do, Di 


Serial data inputs 


1.0/1.0 


20ptA/0.6mA 


S 


Serial data select input 


1.0/2.0 


20/uA/1.2mA 


§E 


Sign Extend input 


1.0/3.0 


20juA/1.8mA 


CP 


Clock Pulse input (active rising edge) 


1.0/1.0 


20/uA/0.6mA 


S/P 


Serial (High) or Parallel (Low) 
mode control input 


1.0/1.0 


20/uA/0.6mA 


RE 


Register Enable input (active-Low) 


1.0/1.0 


20MA/0.6mA 


MR 


Asynchronous Master Reset input 
(active-Low) 


1.0/1.0 


20juA/0.6mA 


SE 


Output Enable input (active-Low) 


1.0/1.0 


20/xA/0.6mA 


Qo 


Bi-state serial output 


50/33 


1.0mA/20mA 


I/On 


Multiplexed parallel data inputs or 


3.5/1.0 


70/uA/0.6mA 


3-State parallel outputs 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/iA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



10 — 


s 


1—0 


RE 


2 


S/P" 


18 


SE 


11 


CP 


8— < 


OE 


9— C 


MR 



»/07l/06»/05»/04»/03>/02>/0l l/O0 Qo 



4 16 5 15 6 14 



7 13 12 

LS04721S 









Li* 


R ^ 




Lfc* 


2EN15 




Ut* 


Q3 




k 


3M1(SHIFT1 




3M2 (PAR LOAD) 






>Ctrt- 




18 


n r 






> 




Q4 






19 


-e.J.1,60 








G5 






1 


4.5.1,60 








4,5,1,60 






s 

16 
6 


2,60 
V7.15 


27- 




2,60 
78,15 


> 
28- 














7** 

t 












2,60 
V 14,16 


[& 
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The 'F322 contains eight D-type edge-trig- 
gered flip-flops and the interstage gating 
required to perform right shift and the intra- 
stage gating necessary for hold and synchro- 
nous parallel load operations. A Low signal 
on RE enables shifting or parallel loading, 
while a High signal enables the hold mode. A 

LOGIC DIAGRAM 



High signal on S/P enables shift right, while a 
Low signal disables the 3-State output buffers 
and enables parallel loading. In the shift right 
mode a High signal on §E enables serial 
entry from either Dq or Di, as determined by 
the S input. A Low signal on SE enables shift 
right but Q 7 reloads its contents, thus per- 



forming the sign extend function required for 
the F384 Two's Complement Multiplier. A 
High signal on DE disables the 3-State output 
buffers, regardless of the other control inputs. 
In this condition the shifting and loading 
operations can still be performed. 



tl-e>- 



•^ 



t^ 



I 



H> 



=0, 



yo 



>h>- 



*H>- 




Vcc-Pm 
GND - Pin 
( J- Pin numbers 



D 
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FUNCTION TABLE 


MODE 


INPUTS 


OUTPUTS 


MR 


RE 


S/P 


SE 


S 


of 6 


CP 


I/O7 


l/0 6 


I/O5 


I/O4 


I/O3 


!/0 2 I/O, l/Oo 


Qo 


Clear 


L 
L 


X 
X 


X 
X 


X 
X 


X 
X 


L 
H 


X 
X 


L 

Z 


L 

Z 


L 

Z 


L 

Z 


L 

Z 


L L L 

z z z 


L 
L 


Parallel Load 


H 


L 


L 


X 


X 


X 


t 


1? 


>6 


Is 


I4 


l 3 


I2 >1 lo 


lo 


Shift Right 


H 
H 


L 
L 


H 
H 


H 
H 


L 
H 


L 
L 


t 

T 


Do 
D1 


O7 
7 


o 6 
o 6 


5 
O5 


4 
4 


3 2 Oi 
3 2 Oi 


Oi 
Oi 


Sign Extend 


H 


L 


H 


L 


X 


L 


t 


O7 


7 


o 6 


O5 


4 


o 3 o 2 1 


Oi 


Hold 


H 


H 


X 


X 


X 


L 


t 


NC 


NC 


NC 


NC 


NC 


NC NC NC 


NC 



H = High voltage level 
L = Low voltage level 
X = Don't care 

T = Low-to-High clock transition 
NC = No change 
lo - 17 = The level of the steady state input at the respective I/O terminal is loaded into the flip-flop while the flip-flop outputs (except Qo) are isolated from the I/O 

terminal. 
D - D7 = The level of the steady-state inputs to the serial multiplexer input 
O - O7 = The level of the respective Q n flip-flop prior to the last clock Low-to-High clock transition. 

NOTE: 

When the OE input is High, all l/O n terminals are at the High-impedance state, sequential operation or clearing of the register is not affected 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


Qo 


40 


mA 


l/On 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 


Qo 






-1 


mA 


l/O n 






-3 


mA 


lOL 


Low-level output current 


Qo 






20 


mA 


l/On 






24 


mA 



June 1987 



6-334 



Signetics FAST Products 



Preliminary Specification 



Register 



FAST 74F322 



DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F322 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Qo 


V C c = MINI, 
V| L = MAX, 
V| H = MIN 


l H--1mA 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


l/O n 


Iqh = -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L = MAX, Iol = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


v, K 


Input clamp voltage 


V C c = MIN, I, = l, K 




-0.73 


-1.2 


V 


h 


Input current at maximum 
input voltage 


Others 


V C c = MAX, V, = 7.0V 






100 


ma 


l/O n 


V CC = 5.5V, V, = 5.5V 






1.0 


mA 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


HA 


IlL 


Low-level input current 


SE 


V C c - MAX, V| = 0.5V 






-1.8 


mA 


S 






-1.2 


mA 


Others 






-0.6 


mA 


■ozh 

+ I|H 


OFF-state output current, 
High-level voltage applied 


l/O n only 


V CC = MAX, V = 2.7V 






70 


MA 


'ozl 

+ I|L 


OFF-state output current, 
Low-level voltage applied 


l/O n only 


V CC = MAX, V - 0.5V 






-0.6 


mA 


bs 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


be 


Supply current (total) 


bcH 


V CC = MAX 








mA 


bcL 




60 




mA 


bcz 














mA 



a 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F322 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


70 


90 




70 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to l/O n 


Waveform 1 


4 
5 


7 
8.5 


9 
11 


4 
5 


10 
12 


ns 


tpi_H 
tPHL 


Propagation delay 
CP to Q 


Waveform 1 


3.5 
3.5 


7 
7 


9 
9 


3.5 
3.5 


10 
10 


ns 


tpHL 


Propagation delay 
MR to l/O n 


Waveform 3 


6 


10 


13 


6 


14 


ns 


tpHL 


Propagation delay 
MR to Q 


Waveform 3 


5.5 


9.5 


12.0 


5.5 


13 


ns 


tpZH 
tpZL 


Output enable time 
5E to l/O n 


Waveform 4 
Waveform 5 


3 
4 


6.5 
8.5 


9 
11 


3 
4 


10 
12 


ns 


tpHZ 
tpi_Z 


Output disable time 
5E to l/O n 


Waveform 4 
Waveform 5 


2 
2 


4.5 
5 


6 
7 


2 
2 


7 
8 


ns 


tpZH 
tpZL 


Output enable time 
S/P to l/O n 


Waveform 4 
Waveform 5 


4.5 
5.5 


8 
10 


10.5 
14 


4.5 
5.5 


11.5 
15 


ns 


tpHZ 
tPLZ 


Output disable time 
S/P to l/O n 


Waveform 4 
Waveform 5 


5 
6 


9 
12 


11.5 
15.5 


5 
6 


12.5 
16.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F322 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
R~E to CP 


Waveform 2 


12 
12 






13 
13 




ns 


th(H) 
th(L) 


Hold time, High or Low 
RE to CP 


Waveform 2 
















ns 


ts(H) 
ts(L) 


Setup time, High or Low 
D , D^ or l/O n to CP 


Waveform 2 


8 
8 






9 
9 




ns 


th(H) 
th(U 


Hold time, High or Low 
D , D<\ or l/O n to CP 


Waveform 2 


2 
2 






3 
3 




ns 


t s (H) 
ts(L) 


Setup time, High or Low 
§E to CP 


Waveform 2 


7 
7 






8 
8 




ns 


th(H) 
th(L) 


Hold time, High or Low 
SE to CP 


Waveform 2 


2 
2 






2 
2 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
S/P to CP 


Waveform 2 


12 
12 






13 
13 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
S to CP 


Waveform 2 


8 
8 






9 
9 




ns 


th(H) 
th(L) 


Hold time, High or Low 
S or S/P to CP 


Waveform 2 
















ns 


t w (H) 


CP pulse width High 


Waveform 1 


7 






7 




ns 


tw(L) 


MR pulse width Low 


Waveform 3 


7 






7 




ns 


tree 


Recovery time, MR to CP 


Waveform 3 


8 






8 




ns 
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AC WAVEFORMS 



-Wmax 




—tPHL"* 



Q n, l/O n 



V 



F 



Waveform 1. Clock to Output Delays 
and Clock Pulse Width 



v« 



jF 



F 



♦■tpHL* 



Q , "On 



XL 



f 



Waveform 3. Master Reset Pulse Width, 

Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 



v 



RE, Do 

D i, vo n, 



;Vm 



«h« 



7— 

i— t,(H)— 




f» V M 7 ^ 



Waveform 2. Data Setup and Hold Times 



3/P, OE 



l/O n 



\ 



/ 



T^V M 



-V OH -0.3V 



. OV 

WF0810NS 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



/ 



\ 



— tPLZ -H 




Waveform 5. 3-State Output Enable Time to Low Level and Output Disable Time From Low Level 

NOTE: For all waveforms, V M - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



June 1987 



6-338 



Signetics FAST Products 



Preliminary Specification 



Register 



FAST 74F322 



TEST CIRCUIT AND WAVEFORMS 




t— o 7.0V NEGATIVE 

PULSE 



POSITIVE 
PULSE 



■VM 




— tTHL(tf) 
— tTLH(tr) 



• AMP (V) 



tTLH(tr)-H K- 
tTHL(t|)— 



90% 
VM 



90%- 
VM 




AMP <V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



a 
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8-Bit Universal Shift/Storage Register 

With Synchronous Reset and Common I/O Pins (3-State) 

Product Specification 



FEATURES 

• Common parallel I/O for reduced 
pin count 

• Additional Serial inputs and 
outputs for expansion 

• Four operating modes: shift left, 
shift right, load, and store 

• 3-State outputs for bus-oriented 
applications 

DESCRIPTION 

The 'F323 is an 8-bit universal shift/ 
storage register with 3-State outputs. Its 
function is similar to the 'F299 with the 
exception of Synchronous Reset. Paral- 
lel load inputs and flip-flop outputs are 
multiplexed to minimize pin count. Sepa- 
rate serial inputs and outputs are provid- 
ed for Q and Q 7 to allow easy cascad- 
ing. Four operation modes are possible: 
hold (store), shift left, shift right, and 
parallel load. 

The 'F323 contains eight edge-triggered 
D-type flip-flops and the interstage logic 
necessary to perform synchronous re- 
set, shift left, shift right, parallel load and 
hold operations. The type of operation is 
determined by So and S-|, as shown in 
the Mode Select table. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F323 


100 MHz 


68mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
Vcc = 5V±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F323N 


20-Pin Plastic SOL 


N74F323D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


l/O n 


Data inputs 


3.5/1.0 


70MA/0.6mA 


DS 


Serial data input for right shift 


1.0/1.0 


20/uA/0.6mA 


DS 7 


Serial data input for left shift 


1.0/1.0 


20/itA/0.6mA 


CP 


Clock pulse input (active rising edge) 


1.0/1.0 


20/uA/0.6mA 


So, Si 


Mode select inputs 


1.0/2.0 


20/itA/1.2mA 


SR 


Synchronous reset input (active-Low) 


1.0/1.0 


20jxA/0.6mA 


OE , OE! 


3-State output enable inputs 
(active-Low) 


1.0/1.0 


20/wA/0.6mA 


l/O n 


3-State parallel data outputs 


150/40 


3.0mA/24mA 


Qo. Q? 


Serial outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 









so E 




H v cc 


6Ii |T 




HJ Si 


of 2 GE 




]1] OS7 


i/Oe DE 




UN? 


i/o 4 0E 




16] I/O/ 


i/o 2 (T 




]U I/O5 


i/o |T 




13 "03 


QoH 




m w>i 


SR fj[ 




m cp 


GNO Q0 




m ds o 






CD05120S 



LOGIC SYMBOL 










11 

! 


18 

1 




1 — 


So 


DSo 


OS7 




19— 


s, 








12— 


CP 








9-0 


SR 








2-c 


O*o 








3_c 


OE, 












I/O, I/O3 WO5 I/Or 






Qo l/Oo l/0 2 


I/O4 l/0« Q 7 






I 


1 1 1 


MINI 




8 


7 13 6 


14 S 15 4 16 17 

LS04742S 



LOGIC SYMBOL (IEEE/IEC) 








L^ 


4R 8R< * 




2 hv 


"HlENM 




19 


;h 




'* 


>C4/1-tf- 

^i H 




11 1 




1*40 


6 a> 
14 
S _ 


3,40 
V6.13 


> 
25- 




3,40 
V6.13 


> 
26- 














18 






17 






3,40 
V 12.13 
2.4D 


> 
212* 
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All flip-flop outputs are brought out through 3- 
State buffers to separate I/O pins that also 
serve as data inputs in the parallel load mode. 
Qo and Q7 are also brought out on other pins 
for expansion in serial shifting of longer 
words. 

A Low signal on §R overrides the Select 
inputs and allows the flip-flops to be reset by 
the next rising edge of CP. All other state 
changes are also initiated by the Low-to-High 
CP transition. Inputs can change when the 
clock is in either state provided only that the 
recommended setup and hold times, relative 
to the rising edge of CP, are observed. 

A High signal on either OE! or OE 2 disables 
the 3-State buffers and puts the I/O pins in 
the high impedance state. In this condition 
the shift, load, hold, and reset operations can 
still occur. The 3-State buffers are also dis- 
abled by High signals on both So and S-i in 
preparation for a parallel load operation. 

LOGIC DIAGRAM 



FUNCTION TABLE 








INPUTS 


OPERATING MODE 


SR 


Oln 


Si 


So 


CP 


L 




X 


X 


X 


Synchronous Reset; Qo - Q7 = Low 


H 




H 


H 


t 


Parallel Load; l/O n ^Q n 


H 




L 


H 


t 


Shift Right; DS0-Q0, Qo-Qi> etc. 


H 




H 


L 


t 


Shift Left; DS 7 ^Q 7 , Q 7 -Q 6 , etc. 


H 




L 


L 


X 


Hold 


X 


H 


X 


X 


X 


Outputs Disabled 



H = High Voltage Level 

L = Low Voltage Level 

X = Don't care 

t = Low-to-High Clock Transition 



SoO) 



(8) Q - 
(2) 6ft . 

(3)61 2 - 




Q (17) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of 

Unless otherwise noted these limits are over the operating free-air temperature 



the device, 
range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


Qo, Q? 


40 


mA 


I/On 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 


Qo. Q7 






-1 


mA 


I/On 






-3 


mA 


lOL 


Low-level output current 


Qo. Q? 






20 


mA 


l/O n 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F323 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Q0-Q7 


V C c = MIN, 
Vil = MAX, 
Ioh = MAX 
V| H = MIN, 


Ioh = -1mA 


±10%V CC 


2.5 






V 


l/O n 


Ioh = -3mA 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, 

Vil = MAX, l 0L = MAX 

V| H = MIN, 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


Others 


V C c = MAX, V, = 7.0V 






100 


ma 


l/O n 


Vcc = 5.5, V| = 5.5V 






1.0 


ma 


tlH 


High-level input current 


V C c = MAX, V, = 2.7V 






20 


ma 


II 


Low-level input current 


So, S! 


V C c = MAX, V| = 0.5V 






-1.2 


mA 


Others 






-0.6 


mA 


•OZH + 
llH 


Off-state output current, High- 
level voltage applied 


l/O n 
Only 


V C c = MAX, V = 2.7V 






70 


MA 


Iozl + 

IlL 


Off-state output current, 
Low-level voltage applied 


l/O n 
Only 


V C c = MAX, V = 0.5V 






-0.6 


HA 


bs 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


'cch 


V CC = MAX 








mA 


Iccl 




68 


92 


mA 


•ccz 














mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F323 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum input frequency 


Waveform 1 


70 






70 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q or Q 7 


Waveform 1 


4.0 
3.5 


7.0 
6.5 


9.0 
8.5 


4.0 
3.5 


10 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
CP to l/O n 


Waveform 1 


4.0 
5.0 


7.0 
8.5 


9.0 
11 


4.0 
5.0 


10 
12 


ns 


tpZH 
tpZL 


Output enable time to 
High or Low level 


Waveform 3 
Waveform 4 


3.5 
4.0 


6.0 
7.0 


8.0 
10 


3.5 
4.0 


9.0 
11 


ns 


tpHZ 
tpi_Z 


Output disable time from 
High or Low level 


Waveform 3 
Waveform 4 


2.5 
2.0 


4.5 
4.0 


6.0 
5.5 


2.5 
2.0 


7.0 
6.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F323 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

r l = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

r l = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
S or Si to CP 


Waveform 2 


8.5 
8.5 










ns 


t h (H) 
th(L) 


Hold time, High or Low 
S or Si to CP 


Waveform 2 














ns 


ts(H) 
t s (L) 


Setup time, High or Low 
l/O n , DS , DS 7 to CP 


Waveform 2 


5.0 
5.0 










ns 


th(H) 
th(L) 


Hold time, High or Low 
l/O n , DS , DS 7 to CP 


Waveform 2 


2.0 
2.0 










ns 


t s (H) 
t s (L) 


Setup time, High or Low 
SR to CP 


Waveform 2 


10 
10 










ns 


th(H) 
th(L) 


Hold time, High or Low 
SR to CP 


Waveform 2 














ns 


tw(H) 
tw(L) 


CP pulse width, High or Low 


Waveform 1 


7.0 
7.0 










ns 
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AC WAVEFORMS 



- 1/, MAX- 




Q. I/Q n 



,c-\ 



^tp LH -* 



\vm 



jZ 



Waveform 1. Clock to Output Delays 
and Clock Pulse Width 



oe , OE 



\: 



ai/o„ 






\: 



*Z 



S 0.3l, 
l/Q n N, 
DS 0, DS 1, 



v M 



) M \ VM 7* n 



Waveform 2. Data Setup and Hold Times 



OE , OE 



Q, l/Q„ 



k. 



/ 



■*- ! P2M— 






y=" 



r v QH- 



Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



TEST CIRCUIT AND WAVEFORM 



B 




Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C[_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM- 




— tjHL(tf) 

— tTLH(tr) 



tTLH(tr)-H 
tTHL(tf)- 



90% 
VM 



VM- 




V M - 1 5V 

Input Pulse Definition 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



June 1, 1987 



6-345 



Signetics 



FAST 74F350 

Shifter 



FAST Products 



4-Bit Shifter (3-State) 
Product Specification 



FEATURES 

• Shifts 4 bits of data to 0, 1, 2, 3 
places under control of two 
select lines 

• 3-State outputs for bus organized 
systems 

DESCRIPTION 

The 'F350 is a combination logic circuit 
that shifts a 4-bit word from to 3 
places. No clocking is required as with 
shift registers. 

The 'F350 can be used to shift any 
number of bits any number of places up 
or down by suitable interconnection. 
Shifting can be: 

1 . Logical — with logic zeros filled in at 
either end of the shifting field. 

2. Arithmetic — where the sign bit is ex- 
tended during a shift down. 

3. End around — where the data word 
forms a continuous loop. 

The 3-State outputs are useful for bus 
interface applications or expansion to a 
larger number of shift positions in end 
around shifting. The active-Low Output 
Enable (OE) input controls the state of 
the outputs. The outputs are in the High- 
impedance "OFF" state when OE is 
High, and they are active when OE is 
Low. 

PIN CONFIGURATION 









■-3 [I 




iUvcc 


'-2 E 




Uyo 


■-1 CI 




33 v t 


■oLI 




TTJOE 


«iE 




1]y 2 


<2 EZ 




IDY3 


•ad 




Zlso 


gndQT 




13 «i 






CD05130S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F350 


5.2ns 


24mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F350N 


16-Pin Plastic SO 


N74F350D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


So, Si 


Select inputs 


1.0/2.0 


20/uA/1.2mA 


I-3-I3 


Data inputs 


1.0/2.0 


20juA/1.2mA 


OE 


Output enable input (active-Low) 


1.0/2.0 


20/uA/1.2mA 


Y0-Y3 


3-State outputs 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



12 3 4 5 6 7 



'-3 '-2 '-1 Iq '1 «2 I3 



Y Y 1 Y 2 Y 3 



15 14 12 11 

LS04760S 



V CC -Pin 16 
GND = Pin 8 



^ 



EN 



OMUX 
[SHIFTER] 



13- -1 
14- -0 



12- -3= 
13- -2 
14- -1 
15- -0 



15- -1 
16- -0 
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LOGIC DIAGRAM 



•-3 



»1 « 2 '3 S 1 S OE 



(6) 



(7) I (9) I (10) I (13) 



,-, 




7 



V cc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 



□ 



FUNCTION TABLE 






















OE 


Si 


So 


Is 


>2 


"1 


lo 


l-i 


1-2 


1-3 


Y 3 


Y 2 


Yi 


Yo 


H 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Z 


Z 


Z 


z 


L 


L 


L 


D 3 


D 2 


Di 


Do 


X 


X 


X 


D 3 


D 2 


Di 


Do 


L 


L 


H 


X 


D 2 


Di 


Do 


D_i 


X 


X 


D 2 


Di 


Do 


D-i 


L 


H 


L 


X 


X 


Di 


Do 


D-1 


D-2 


X 


Di 


Do 


D-i 


D- 2 


L 


H 


H 


X 


X 


X 


Do 


D-1 


D-2 


D-3 


Do 


D-1 


D- 2 


D-3 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z - High-impedance (OFF) state 

D n = High or Low state of referenced l n input 

LOGIC EQUATIONS 



Yo" 


= S -S 1 'l + So*S 1 'L 1 


+ So'S-i 


• l_ 2 + So'Si'l-3 


Yi< 


= So'S-j'li + Sq'S-i'Io 


+ So'Si- 


l_1 + So'Si # l_2 


Y 2 " 


= S -S 1 -I 2 + S -S 1 -I 1 


+ s -s 1 - 


l + So*SiH_i 


Y 3 ° 


- So-Si-13 + So'S^^ 


+ §o'Si- 


h + So-Srio 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F350 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, 

V| L *MAX, l H = MAX 
V| H - MIN, 


±10% V C c 


2.4 






V 


±5% V C c 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc -MIN, 

V| L = MAX, l L = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, l|-l| K 




-0.73 


-1.2 


V 


h 


Input current at maximum 
input voltage 


Vcc -MAX, V, = 7.0V 






100 


MA 


Iih 


High-level input current 


Vcc - MAX, V, = 2.7V 






20 


ma 


Iil 


Low-level input current 


V C c - MAX, V, = 0.5V 






-1.2 


mA 


'OZH 


Off-state output current, 
High-level voltage applied 


V C c = MAX, V = 2.7V 






50 


txA 


Iozl 


Off-state output current, 
Low-level voltage applied 


V C c - MAX, V - 0.5V 






-50 


UtA 


los 


Short-circuit output current 3 


Vcc - MAX, V - 0.0V 


-60 




-150 


mA 


•cc 


Supply current (total) 


•cch 


V CC -MAX 




22 


35 


mA 


'ccl 




26 


41 


mA 


'ccz 








26 


42 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



B 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F350 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
In to Y n 


Waveform 1 


3.0 
2.5 


4.5 
4.0 


6.0 
5.5 


3.0 
2.5 


7.0 
6.5 


ns 


tpLH 
tpHL 


Propagation delay 
S n to Y n 


Waveform 1 


4.0 
3.0 


7.8 
6.5 


10 
8.5 


4.0 
3.0 


11 
9.5 


ns 


tpZH 
tpZL 


Output enable time to 
High or Low level 


Waveform 2 
Waveform 3 


2.5 
4.0 


5.0 
7.0 


7.0 
9.0 


2.5 
4.0 


8.0 
10 


ns 


tpHZ 
tpLZ 


Output disable time from 
High or Low level 


Waveform 2 
Waveform 3 


2.0 
2.0 


3.9 
4.0 


5.5 
5.5 


2.0 
2.0 


6.5 
6.5 


ns 
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APPLICATIONS 



1-2 1-1 '0 H <2 



6 V0 V, Y 2 V3 



1.3 1-2 1-1 10 • 1 '2 '3 



VO Vi Y 2 V3 



1.3 «-2 1-1 k> M »2 '3 



vo y^ *2 *3 



12 3 



4 5 6 7 



8 9 10 11 



S2 S1S0 

L L L No shift 

L L H Shift end around 1 

L H L Shift end around 2 

L H H Shift end around 3 

H LL Shift end around 4 

H L H Shift end around 5 

H H L Shift end around 6 

H H H Shift end around 7 



8-Bit End Around Shift 0, 1, 2, 3, 4, 5, 6, 7 Places 



12 13 14 15 



■3 '-2 '-1 '0 »1 »2 '3 



VO *1 *2 *3 



12 13 14 15 















< 


> 


1 


« 


> < 


1 


> e 


> 


T 
































































































































































































































































































_L 










I.3 1-2 1-1 10 ll 12 '3 
So 

06 VO V1 Y 2 Y3 






1.3 I-2 1-1 10 h '2 13 

so 

OE Y V) Y 2 Y 3 






1-3 1-2 1-1 '0 '1 '2 '3 
SO 

° E Yo Yi Y 2 Y3 






'-3 '-2 '-I '0 H '2 13 
So 

OE V0 V, V 2 Y 3 








-0 






-0 








-0 








-0 








































































































































































































































Si S 
L L-^8 
L H-M 
H L+2 
H HNo 


cf 


rang 


e 


i 


>ca 

/2 


le 




1 




13-Bit Two's C 


om 


P 


ie 


m 


er 


it s 


ca 


lei 


> 




5 




r 


BD02050S 
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APPLICATIONS (Continued) 



8 7 e s 



1.3 12 li k> h 



*0 *1 *2 V3 



1.3 l-2«-i IQ h »2 '3 



f° X fQ Vl Y2 V3 



• m — ' 



1.3 1.2 1.1 k> »i 12 «3 



r l^vo vi 



12 11 10 9 



8 7 6 5 



4 3 2 1 S 

BD02060S 



Si So 

L L No shift 

L H Shift 1 place 

H L Shift 2 places 

H H Shift 3 places 



16-Bit Shift Up 0, 1, 2, or 3 Places 



AC WAVEFORMS 



v M 



ttL 






\i. 



^tp Hl> -J 



F 



■••taM-* 



"-IpMZ"* 



f' 



p V O H-0.3V 



. OV 

WF06096S 



Waveform 1. Propogation Delay Data 
and Select to Output 



Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



\ 



j 



\ 



«— t PLZ — 



v M 



*± 



- v OL + °- 3V 

WF06076S 



Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: For all waveforms, Vm = 1.5V. 



B 
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TEST CIRCUIT AND WAVEFORM 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



Vim 




— tTHL(tf) 

— tTLH(tf) 



tTLH0r)-H 
tTHL(tf)— 



90% 
VM 



VM- 



Test Circuit for 3-State Outputs 



-tw- 



V M = 1.5V 

input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



• AMP (V) 




AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Rl - Load resistor; see AC CHARACTERISTICS for value. 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Inverting version of 'F153 

• Separate Enable for each 
multiplexer section 

• Common Select inputs 

• See 'F353 for 3-State version 

DESCRIPTION 

The 'F352 has a dual 4-input multiplexer 
that can select 2 bits of data from up to 
eight sources under control of the com- 
mon Select inputs (S , S-|). The two 4- 
input multiplexer circuits have individual 
active-Low Enables (E a , E D ) which can 
be used to strobe the outputs indepen- 
dently. Outputs (Y a , Y b ) are forced Hjgh 
when the corresponding Enables (E a , 
Eb) are High. 

The device is the logical implementation 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by 
the logic levels supplied to the two 
Select inputs. 

The 'F352 can be used to move data to 
a common output bus from a group of 
registers. The state of the Select inputs 
would determine the particular register 
from which the data came. An alternative 
application is as a function generator. 
The device can generate two functions or 
three variables. This is useful for imple- 
menting highly irregular random logic. 

PIN CONFIGURATION 









1.E 




il]Vcc 


•tCT 




HJEb 


■saCE 




H] so 


>2a[I 




]U'3b 


H.E 




m l 2b 


'OaOE 




]3«1b 


^U 




J£]»Ob 


gndGE 




ire 






CD05140S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F352 


5.5ns 


10mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F352N 


16-Pin Plastic SO 


N74F352D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


loa-l3a 


Port A data inputs 


1.0/1.0 


20juA/0.6mA 


•ob ~ bb 


Port B data inputs 


1.0/1.0 


20/uA/0.6mA 


So, Si 


Common select inputs 


1.0/1.0 


20/uA/0.6mA 


Ea. E b 


Port A, B enable inputs (active-Low) 


1.0/1.0 


20juA/0.6mA 


Y a , Y b 


Multiplexer outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





6 5 

| | 


4 
| 


3 
| 


10 11 12 13 

I I I I 


Ea 


»0a«1a 


>2a 


'3a 


>0b Hb *2b »3b 


Eb 










So 










Si 




Y a 




Yb 



1 7 



= Pin 16 
= Pin 8 







14 


#l^ 






}°- 




2 


if 3 




6 


n r 




MUX 


5 






A 


2 4 


s^7 


J 


3 




10^ 

11 


EN4 








12 




>^9 


13 












15^ 










LS04790S 
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LOGIC DIAGRAM 



E a 'oa «ia J 2a '3a s 1 S l 0b l 1b l 2b «3b E b 



* 



(4) (3) 





(13) 



1(15) 



V cc -Pin 16 
GND - Pin 8 



FUNCTION TABLE 








INPUTS 


OUTPUT 


So 


Si 


E 


■on 


>1n 


>2n 


l3n 


Y n 


X 


X 


H 


X 


X 


X 


X 


H 


L 


L 


L 


L 


X 


X 


X 


H 


L 


L 


L 


H 


X 


X 


X 


L 


H 


L 


L 


X 


L 


X 


X 


H 


H 


L 


L 


X 


H 


X 


X 


L 


L 


H 


L 


X 


X 


L 


X 


H 


L 


H 


L 


X 


X 


H 


X 


L 


H 


H 


L 


X 


X 


X 


L 


H 


H 


H 


L 


X 


X 


X 


H 


L 



H = High voltage level 
L = Low voltage level 
X = Don't care 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








.__.. .^......^...i 




74F352 


UNIT 


PARAMETER 


ItSI IAJNUI 1 IUNS ' 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V C c = MIN, V| L = MAX, 
V| H = MIN, Ioh = MAX 


±10% V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, V| L = MAX, 
V| H = MIN, Ioh = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, 1, = l, K 




-0.73 


-1.2 


V 


h 


Input current at maximum input voltage 


V C c - MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


Vcc = MAX, V, - 2.7V 






20 


ma 


In 


Low-level input current 


Vcc = MAX, V| = 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Icch 


V CC = MAX 


E n = S n = l n = GND 




8 


14 


mA 


•CCL 


E n = GND, S n = l n = 4.5V 




12 


20 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F352 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
Ion to Y n 


Waveform 1 


2.5 
1.5 


5.0 
3.0 


7.0 
4.5 


2.0 
1.0 


8.0 
8.0 


ns 


tpLH 
tpHL 


Propagation delay 
S n to Y n 


Waveform 2 


4.5 
4.0 


6.5 
6.0 


11.0 
8.5 


4.0 
3.5 


12.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
E n to Y n 


Waveform 2 


2.5 
3.5 


5.0 
6.0 


6.5 
8.0 


2.0 
3.0 


7.0 
8.5 


ns 



B 
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AC WAVEFORMS 






tJE 



HpLH* 



)£ 



♦♦PHL— 



^ 



-»PLH- 

f 



Waveform 1. Propagation Delay for Data to Output 

NOTE: For all waveforms, V M - 1.5V. 



Waveform 2. Propagation Delay for 
Select or Enable to Output 



TEST CIRCUIT AND WAVEFORM 



V C C 



PULSE 
GENERATOR 



( o ) f D.U.T. (5) | 1 

Rt| ' r— ' Ci?v it 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



V M; 




h~tTHL(tf) 
— tTLH(tr) 



tTLH(tr)-H 
tTHL(tf)— 



• AMP (V) 



90% 
VM 



90%- 
VM : 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST Products 



FEATURES 

• Inverting version of 'F253 

• 3-State outputs for bus interface 
and multiplex expansion 

• Common Select inputs 

• Separate Output Enable inputs 

DESCRIPTION 

The 'F353 has two identical 4-input mul- 
tiplexers with 3-State outputs which se- 
lect two bits from eight sources selected 
by common Select inputs (So, Sj). When 
the individual Output Enable (Eo a . E 0D ) 
inputs of the 4-input multiplexers are 
High, the outputs are forced to a High- 
impedance (Hi-Z) state. 

The 'F353 is the logic implementation of 
a 2-pole, 4-position switch; the position 
of the switch being determined by the 
logic levels supplied to the two Select 
inputs. 

Logic equations for the outputs are 
shown below: 

Y a = OE a • (loa • «1 • oo + li a • 01 • So 
+ tea • Si • §o + tea • S-| • So) 

Yb = OEb • (lob • Si • oo + lib • Si • So 
+ l2b • Si • So + bb • Si • Sq) 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F353 


6.0ns 


11mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F353N 


16-Pin Plastic SO 


N74F353D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


loa-'3a 


Port A data inputs 


1.0/1.0 


20/uA/0.6mA 


■ob-hb 


Port B data inputs 


1.0/1.0 


20/iA/0.6mA 


So, Si 


Common select inputs 


1.0/1.0 


20/uA/0.6mA 


C5Ea, OE b 


Port A, B output enable 
inputs (active-Low) 


1.0/1.0 


20/uA/0.6mA 


Y a , ^b 


3-State outputs (inverted) 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









5I.E 




igv C c 


*iE 




UWb 


•aall 




u]So 


'2. E 




73]l3b 


4.E 




jD'ab 


•otE 




ID Hb 


^(Z 




]o]iob 


QND [T 




T]yS 






CD0S1S0S 





1 2 3 4 5 10 Tl 12 14 
I I I I I I I I I 


e-« 


D* Do Oi Da Da D4 Ds De D7 

CE 


7 — 


CP 


«-C 


MR 


w-e 


PE 

©7 




1 



Vcc - Pin 16 
GND - Pin 8 



*f2 


1 K^ 

8 


EN4 





5 

4 

3 


1 4V 

2 

3 


s^ 7 


18 |^ 

10 

11 

12 

13 




^J 


LS04810S 
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LOGIC DIAGRAM 



OE a 'Oa ha *2a '3a S! S l 0b l 1b l 2b 13b OE b 



(D 



(6) 



(5) 



(4) (3) 





(11) 



(12) 



(13) 



- 




V CC = Pin 16 
GND = Pin 8 



FUNCTION TABLE 






INPUTS 


OUTPUT 


So 


Si 


lo 


■i 


l 2 


>3 


OE 


Y 


X 


X 


X 


X 


X 


X 


H 


Z 


L 


L 


L 


X 


X 


X 


L 


H 


L 


L 


H 


X 


X 


X 


L 


L 


H 


L 


X 


L 


X 


X 


L 


H 


H 


L 


X 


H 


X 


X 


L 


L 


L 


H 


X 


X 


L 


X 


L 


H 


L 


H 


X 


X 


H 


X 


L 


L 


H 


H 


X 


X 


X 


L 


L 


H 


H 


H 


X 


X 


X 


H 


L 


L 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 

All but one device must be in the High- 
impedance state to avoid high currents ex- 
ceeding the maximum ratings, if the outputs 
of the 3-State devices are tied together. 
Design of the Output Enable signals must 
ensure that there is no overlap. 



ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








.__• ._>_»._.— ._»._1 




74F353 


UNIT 


PARAMETER 


"ItSI UUNUI 1 IUN5> ■ 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V| L - MAX, 
V| H - MIN, Ioh = MAX 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, V| L = MAX, 
V| H = MIN, Iol - MAX 


±10% V cc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC - MIN, 1, = l,K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V C c - MAX, V| - 7.0V 






100 


//A 


>IH 


High-level input current 


Vcc = MAX, V, = 2.7V 






20 


VA 


Iil 


Low-level input current 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


Iozh 


Off-state output current, 
High-level voltage applied 


V CC = MAX, V = 2.7V 






50 


M 


'OZL 


Off-state output current 
Low-level voltage applied 


Vcc - MAX, V = 0.5V 






-50 


ma 


'os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Icch 


V CC - MAX 


5E n = S n = l n = GND 




9 


14 


mA 


•ccl 


S n = OE n = GND; l n = 4.5 




11 


20 


mA 


•ccz 


SE n = 4.5V; S n = l n = GND 




13 


23 


mA 



NOTES: 

"I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



B 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F353 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
In to Y n 


Waveform 1 


3.0 
1.5 


5.0 
3.0 


7.0 
5.0 


3.0 
1.0 


8.0 
5.5 


ns 


tpLH 
tpHL 


Propagation delay 
S n to Y n 


Waveform 2 


5.0 
3.0 


9.0 
6.0 


12.0 
8.5 


4.5 
3.0 


12.5 
9.5 


ns 


tpZH 
tpZL 


Output enable time to 
High or Low level 


Waveform 3 
Waveform 4 


4.0 
4.0 


6.0 
6.5 


8.0 
8.0 


3.5 
3.5 


9.0 
9.0 


ns 


tpHZ 
tpLZ 


Output disable time from 
High or Low level 


Waveform 3 
Waveform 4 


2.5 
1.5 


4.0 
2.5 


5.5 
6.0 


2.0 
1.5 


6.0 
7.0 


ns 
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an, «bn j/h V M \v 



MPHL* 



Y an, Y bn 



sn D£ 



♦•PLH* 



5£ 



—IpHL— 



♦tPLH- 



\-v M 



f~ V M 



WF06014S 

Waveform 1. Propagation Delay (l„) to Output (Y n ) 



Waveform 2. Propagation Delay Select 
(S n ) to Output (Y n ) 



0E n 



\ 



/ 



— tpZL-* 



\ 



*-*PL2- 



Vs. 



VM 



/ 



-t PZH — 



J€ 



M 
"•-IpHZ* 



«~ Vql + °- 3v 

WF06079S 

Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 

NOTE: For all waveforms, Vm = 1.5V. 



/^ 



^^ ov 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



TEST CIRCUIT AND WAVEFORM 




>R T --C L |r L 



Test Circuit for 3-State Outputs 




7 OV NEGATIVE 

PULSE 



POSITIVE 
PULSE 



VM 



VM; 




-tTHL(tf) 



tTLHOr)— 




— tTLHOr) 




tTHL(tf)— 








^90% 




90%- 






vm 


— tw— 


VM^ 


S 


j- 10% 



AMP (V) 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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T365, 'F367 Hex Buffer/Driver (3-State) 
•F366, 'F368 Hex Inverter Buffer (3-State) 
Product Specification 



FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/iA in 
Low and High states) 

• 3-State buffer outputs sink 64mA 

• High-speed 

• Bus-oriented 

FUNCTION TABLE, 'F365, 'F366 



INPUTS 


OUTPUTS 


Oil 


OE 2 


I 


Y n 


Y n 


L 


L 


L 


L 


H 


L 


L 


H 


H 


L 


X 


H 


X 


Z 


Z 


H 


X 


X 


Z 


Z 



FUNCTION TABLE, 'F367, 'F368 



INPUTS 


OUTPUTS 


Oln 


I 


Y n 


Y n 


L 

L 
H 


L 
H 
X 


L 
H 

Z 


H 

L 
Z 



L = Low voltage level 

H = High voltage level 

X = Don't care 

Z = High-impedance (OFF) state 

PIN CONFIGURATION 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F365 


5.0ns 


36mA 


74F366 


5.0ns 


33mA 


74F367 


5.0ns 


36mA 


74F368 


5.0ns 


33mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to + 70°C 


16-Pin Plastic DIP 


N74F365N, N74F366N 
N74F367N, N74F368N 


16-Pin Plastic SO 


N74F365D, N74F366D 
N74F367D, N74F368D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


OEi, OE 2 


3-State output enable input 
(active-Low) 


1.0/0.033 


20/iA/20/uA 


lo-ls 


inputs 


1.0/0.033 


20/liA/20/uA 


Y -Y 5 , Y0-Y5 


Outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/liA in the High state and 0.6mA in the Low state. 
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LOGIC SYMBOL 




LOGIC SYMBOL (IEEE/IEC) 




















T365 


T366 


F367 


'F368 


li^j & EN 


Ts^j & EN 


■1±Jeni I 

13eN2 J 


JL±J EN1 I 

1NEN2 J 


2 


> V 


3_ 


2 


> V 


^ 3 


2 


> IV 


3_ 


2 


> IV 


N^ 3 


A 




B_ 


A 




■^ 5 


A 




5^ 


A 




^ S 


.6 




7_ 


J 




^1 


j6 




7_ 


J6 




^-1 


10 




£ 


10 




^ 


10 




9_ 


10 




^ 9 


12 




11 


12! 




^ 11 


12 


> 2V 


11 


12 


> 2V 


^ 11 


14 




13 


14 




^ 13 


14 




13 


14 




^ 13 








LS04901S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 1 

Unless otherwise noted these limits are 


his table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-15 


mA 


»OL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F365, T366 
'F367, T368 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, 
V, L - MAX, 
V| H - MIN 


Ioh * -3mA 


±10% V CC 


2.4 






V 


±5% V C c 


2.7 


3.4 




V 


| 0H »-15mA 


±10%V C c 


2.0 






V 


±5%V C c 


2.0 






V 


Vol 


Low-level output voltage 


Vcc - MIN, 
V, L = MAX, 
V| H - MIN 


Iol ■ 48mA 


±10% Vcc 




0.35 


0.50 


V 


Iql * 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc - MIN, 1, - l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc - 0.0V, V| - 7.0V 






100 


ma 


Iih 


High-level input current 


V CC - MAX, Vj - 2.7V 






20 


ma 


Iil 


Low-level input current 


Vcc - MAX, V| - 0.5V 






-20 


/"A 


tozH 


Off-state current 
High-level voltage applied 


Vcc - MAX, V - 2.7V 






50 


MA 


'OZL 


Off-state current 
Low-level voltage applied 


Vcc = MAX, V o -0.5V 






-50 


ma 


•os 


Short-circuit output current 3 


Vcc - MAX 


-100 




-225 


mA 


'cc 


Supply 
current 
(total) 


'F365, 'F367 


•CCH 


Vcc » MAX 




25 


35 


mA 


'CCL 




47 


62 


mA 


•ccz 




35 


48 


mA 


'F366, 'F368 


•CCH 




18 


25 


mA 


'CCL 




47 


62 


mA 


'ccz 










35 


48 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc * 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing l s> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F365, 'F366, 'F367, 'F368 


UNIT 


PARAMETER 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Min 


Max 


tpLH 
tPHL 


Propagation delay 
In to Y n 


•F366, 
'F368 


Waveform 1 


3.0 
2.0 


5.0 
3.0 


6.5 
5.0 


3.0 
1.5 


7.5 
5.5 


ns 


tPLH 
tPHL 


Propagation delay 
In to Y n 


'F365, 
'F367 


Waveform 2 


2.5 
2.5 


4.5 
5.5 


6.5 
7.0 


2.0 
2.0 


7.0 
7.5 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


'F365, 
'F366 


Waveform 3 & 4 


2.5 
2.5 


6.5 
6.0 


9.5 
9.0 


2.5 
2.5 


10.0 
9.5 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


'F367, 
•F368 


Waveform 3 & 4 


3.0 
3.0 


5.5 
6.5 


7.5 
8.5 


3.0 
3.0 


8.5 
9.0 


ns 


tpHZ 
tpLZ 


Output disable time 
from High or Low level 


Waveform 3 & 4 


2.0 
2.0 


4.5 
4.0 


6.5 
6.5 


2.0 
2.0 


7.0 
7.0 


ns 
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Buffers/Drivers 



FAST 74F365, F366, F367, F368 



AC WAVEFORMS 



j 






^PLH* 



v M 



\ 



**PLH-* 



v M 



.*_tp HL — . 



\SL 



WF0601ZS 

Waveform 1. For Inverting Outputs 



OE 



Y or Y 
OV 



[-•PZM- 



J 



M 
*-*PM2" 



Waveform 2. For Non-Inverting Outputs 

— \: 



J^ 



vm 



t v oh- 




I— «PLZ- 



V 



7^ 



- v OL + 03V 

WF06075S 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 

NOTE: For all waveforms, V M - 1.5V. 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



TEST CIRCUIT AND WAVEFORMS 




7 OV NEGATIVE 

PULSE 



POSITIVE 
PULSE 



VM 




K-«THL(tf) 
*-tTLH(tr) 



tTLH(tr)—H 
tTHL(tf)— 



• AMP (V) 



90% 
VM 



AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_ = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
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FAST 74F373, 74F374 

Latches/Flip-Flops 

T373 Octal Transparent Latch (3-State) 
'F374 Octal D Flip-Flop (3-State) 
Product Specification 



FAST Products 



FEATURES 

• 8-bit transparent latch - 'F373 

• 8-bit positive, edge-triggered 
register -T374 

• 3-State output buffers 

• Common 3-State Output Enable 

• Independent register and 3-State 
buffer operation 

DESCRIPTION 

The 'F373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are 
controlled independently by Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred 
to the latch outputs when the Latch 
Enable (E) input is High. The latch re- 
mains transparent to the data inputs 
while E is High, and stores the data that 
is present one setup time before the 
High-to-Low enable transition. 

The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces- 
sors. The active-Low Output Enable 
(0€) controls all eight 3-State buffers 
independent of the latch operation. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F373 


4.5ns 


35mA 


74F374 


6.5ns 


55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V=14± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F373N, N74F374N 


20-Pin Plastic SOL 


N74F373D, N74F374D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 7 


Data inputs 


1.0/1.0 


20/xA/0.6mA 


E (T373) 


Latch enable input 
(active-High) 


1.0/1.0 


20MA/0.6mA 


OE 


Output enable input 
(active-Low) 


1.0/1.0 


20/xA/0.6mA 


CP ('F374) 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20/uA/0.6mA 


Q0-Q7 


3-State outputs 


150/40 


3mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



T373 


6i rr 




Uvcc 


QoLX 




UOy 


°oLX 




Ud? 


Did 




3d, 


01U 




11 Q 6 


©all 




H]Os 


o 2 LI 




HJo 5 


DaE 




33 o 4 


03E 




3UQ4 


QN0Q5 




JjjE 
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LOGIC SYMBOL 












'F373 










3 4 

| | 


7 8 13 

I I I 


14 

I 


17 

I 


18 

| 




11 — 


D, 

E 


D 2 3 D 4 


OS 


°6 


O7 




1-0 


OE 

Qo Qi 


2 O3 Q 4 


0* 


o« 


07 






1 I 

2 s 


Trnr 

6 9 12 


1 

15 


I 
16 


1 
19 












LS04820S 


V cc - Pm 20 
GND = Pin 10 











LOGIC SYMBOL (IEEE/IEC) 





T373 




1±* 

11 

3 

4 

7 

B 

13^ 

U 

17 

n 


EN1 
EN2 

n r 


2 
5^ 

6 

9_ 

12 

15 

16 

19 


10 y 




















LS04840S 
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Latches/Flip-Flops 



FAST 74F373, 74F374 



PIN CONFIGURATION 



T374 


Ol|T 




^]vcc 


Qo[T 




3DQ7 


DoU 




3U D 7 


Oi[T 




13 D 6 


OiLX 




16] Q 6 


Q2 d 




31] Qs 


02 [T 




33 o 5 


d 3 [T 




31] D 4 


Q 3 (T 




33 Q 4 


GNOOO 




UJcp 
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LOGIC SYMBOL 
















F374 










3 4 

I I 


7 

I 


8 

| 


13 

| 


14 

| 


17 

| 


18 

| 




11 - 


D 0, 
CP 


D 2 


°3 


°4 


°5 


°6 


°7 




1-a 


OE 

Qo Qi 


Q 2 


03 


04 


Q 5 


06 


07 






I I 

2 5 


I 
6 


I 
9 


I 
12 


1 
15 


! 

16 


I 
19 
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V cc = Pm 20 
GND = Pin 10 















LOGIC SYMBOL (IEEE/IEC) 





T374 




11 

3 

4 

7 

8 

13 

14 

17 

18 


EN 
>C1 

H r 


2_ 

5, 

6_ 

9_ 

12 

15 

16 

19 


1D V 
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LOGIC DIAGRAM, T373 



E ^>0- 







V cc = Pin 20 
GND = Pm 10 



D 



LOGIC DIAGRAM, F374 




When OE is Low, the latched or transparent 
data appears at the outputs. When OE is 
High, the outputs are in the High-impedance 
"OFF" state, which means they will neither 
drive nor load the bus. 

The 'F374 is an 8-bit, edge-triggered register 
coupled to eight 3-State output buffers. The 
two sections of the device are controlled 



independently by the Clock (CP) and Output 
Enable (OE) control gates. The register is 
fully edge triggered. The state of each D 
input, one setup time before the Low-to-High 
clock transition, is transferred to the corre- 
sponding flip-flop's Q output. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 



memories, or MOS microprocessors. The ac- 
tive-Low Output Enable (OE) controls all eight 
3-State buffers independent of the register 
operation. When OE is Low, the data in the 
register appears at the outputs. When OE is 
High, the outputs are in the High-impedance 
"OFF" state, which means they will neither 
drive nor load the bus. 
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Latches/Flip-Flops FAST 74F373, 74F374 


MODE SELECT — FUNCTION TABLE, F373 


OPERATING MODES 


INPUTS 


INTERNAL REGISTER 


OUTPUTS 


51 


E 


D n 


Q0-Q7 


Enable and read register 


L 
L 


H 
H 


L 
H 


L 
H 


L 
H 


Latch and read register 


L 
L 


1 
i 


1 
h 


L 
H 


L 
H 


Hold 


L 


L 


X 


NC 


NC 


Disable outputs 


H 


X 


X 


X 


Z 


NC = No change 

MODE SELECT — FUNCTION TABLE, F374 


OPERATING MODES 


INPUTS 


INTERNAL REGISTER 


OUTPUTS 


OE 


CP 


D n 


Q0-Q7 


Load and read register 


L 
L 


t 
t 


1 
h 


L 
H 


L 
H 


Disable outputs 


H 


X 


X 


X 


Z 



H = High voltage level 

h = High voltage level one setup time prior to the Low-to-High clock transition or High-to-Low E transition 
L - Low voltage level 
X » Don't care 

I - Low voltage level one setup time prior to the Low-to-High clock transition or High-to-Low E transition 
Z = High-impedance "OFF" state 
f = Low-to-High clock transition 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


48 


mA 


T a 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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FAST 74F373, 74F374 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








_^.._._.~*..~i 




74F373, 'F374 


UNIT 


PARAMETER 


TEST UUNUI 1 IUN5 • 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 

V| L = MAX, Ioh = MAX 

V| H = MIN, 


±10% V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L - MAX, l 0L = MAX 

V| H = MIN, 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC = MIN, l, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V| = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V| - 2.7V 






20 


fxA 


IlL 


Low-level input current 


V CC = MAX, V| = 0.5V 






-0.6 


mA 


'ozh 


OFF-state output current, 
High-level voltage applied 


V C c = MAX, V = 2.7V 






50 


M 


■ozl 


OFF-state output current, 
Low-level voltage applied 


Vcc = MAX, V = 0.5V 






-50 


MA 


•os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


'F373 


Vcc - MAX 


l C cz OE = 4.5V 

D inputs = E = GND 




35 


55 


mA 


'F374 


l C cz CP = OE = 4.5V 
D inputs = GND 




57 


86 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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Latches/Flip-Flops 



FAST 74F373, 74F374 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F373, 74F374 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
D n to Q n 


T373 


Waveform 3 


3.0 
2.0 


5.3 
3.7 


7.0 
5.0 


3.0 
2.0 


8.0 
6.0 


ns 


tpi_H 
tpHL 


Propagation delay 
E toQ n 


Waveform 2 


5.0 
3.0 


9.0 
4.0 


11.5 
7.0 


5.0 
3.0 


13.0 
8.0 


ns 


tpZH 
tpZL 


Output Enable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


5.0 
5.6 


11.0 
7.5 


2.0 
2.0 


12.0 
8.5 


ns 


tpHZ 
tpi_Z 


Output Disable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


4.5 
3.8 


6.5 
5.0 


2.0 
2.0 


7.5 
6.0 


ns 


fMAX 


Maximum 
clock frequency 


'F374 


Waveform 1 


100 






70 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.0 


6.5 
6.5 


8.5 
8.5 


4.0 
4.0 


10.0 
10.0 


ns 


tpZH 
tpZL 


Output Enable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


9.0 
5.3 


11.5 
7.5 


2.0 
2.0 


12.5 
8.5 


ns 


tPHZ 
tpLZ 


Output Disable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


5.3 
4.3 


7.0 
5.5 


2.0 
2.0 


8.0 
6.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F373, 74F374 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time 
D n to E 


'F373 


Waveform 4 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
th(L) 


Hold time, 
D n to E 


Waveform 4 


3.0 
3.0 






3.0 
3.0 




ns 


tw(H) 


E pulse width, 
High or Low 


Waveform 2 


6.0 






6.0 




ns 


t s (H) 
ts(U 


Setup time 
D n to CP 


'F374 


Waveform 5 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
th(L) 


Hold time, 
D n to CP 


Waveform 5 


2.0 
2.0 






2.0 
2.0 




ns 


tw(H) 
tw(L) 


CP Pulse width, 
High or Low 


Waveform 1 


7.0 
6.0 






7.0 
6.0 




ns 
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AC WAVEFORMS 



-1"MAX- 



Vm \vm -fh* \ 



— t W (H)— h— t w (L)^ 
— *PHL-*1 



\vm 



— «PHL— 



VM 



^— WW — 



/VM 



"V 






— t PLH — 



Waveform 1. Clock to Output Delays 
and Pulse Width 



Waveform 2. Latch Enable to Output Delays 
and Latch Enable Pulse Width 



D n 



/* 



— tPLH-*- 



I 



-•-tpHL-** 



V M 



\5L 



V M 



2^» 



-t s (L)~ 



-«h<L) 






V / \i 



-»h(H) 



Waveform 3. Propagation Delay Data to Q Outputs 



Waveform 4. Data Setup and Hold Times 



W- 



«h<L) 



-A 



v M 



Xvm 7v m 



■ tW(H) - 



-th<H) 



\s / 



/^ 



r V OH -0.3V 

rr 



Waveform 5. Data Setup and Hold Times 



Waveform 6. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



\* ( 



— t PZL — 



— IpLZ- 



\z f± 



t^VoL + 0. 



V OL + 0.3V 

WF0607AS 

Waveform 7. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 



February 5, 1987 



6-371 



Signetics FAST Products 



Product Specification 



Latches/Flip-Flops 



FAST 74F373, 74F374 



TEST CIRCUIT AND WAVEFORMS 




OV NEGATIVE 

PULSE 







-H h~<THL0f) 
— tTLHOr) 



P(V) 




POSITIVE 
PULSE 



tTLH0r)-H H~ 
tTHL(t|)-H U- 



90% 
VM 



90V 
VM^ 



Test Circuit for 3-State Outputs 



V M -1.5V 

input Pulse Definition 




AMP (V) 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Rl - Load resistor; see AC CHARACTERISTICS for value. 

C L - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• High-impedance NPN Base Inputs 
for reduced loading (20/uA in 
High and Low states) 

• Ideal for addressable register 
applications 

• Enable for address and data 
synchronization applications 

• Eight edge-triggered D flip-flops 

• Buffered common Clock 

• See 'F273 for Master Reset 
version 

• See 'F373 for transparent latch 
version 

• See 'F374 for 3-State version 

DESCRIPTION 

The 'F377 has eight edge-triggered, D- 
type flip-flops with individual D inputs 
and Q outputs. The common buffered 
Clock (CP) input loads all flip-flops simul- 
taneously when the Enable (E) is Low. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition, 
is transferred to the corresponding flip- 
flop's Q output. The E input must be 
stable one setup time prior to the Low- 
to-High clock transition for predictable 
operation. 

PIN CONFIGURATION 









■E 




m*cc 


Q [I 




19] Q 7 


DoCE 




Hl>7 


Dl[± 




]!]De 


Qi (T 




UOe 


OiE 




13 Q 5 


°2d 




33 d 5 


d 3 rr 




13] D 4 


Q3CE 




1]Q 4 


QND [lO 




TJJcp 






CD05220S 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F377 


120MHz 


65mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F377N 


20-Pln Plastic SOL 


N74F377D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D0-D7 


Data inputs 


1.0/0.033 


20juA/20juA 


CP 


Clock input (active rising edge) 


1.0/0.033 


20/iA/20ptA 


E 


Enable input (active-Low) 


1 .0/0.033 


20juA/20mA 


Q0-Q7 


Data outputs 


50/33 


1mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state 
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LOGIC SYMBOL 





3 4 7 8 13 14 17 18 

1 1 1 1 1 1 1 1 


11— 

1-C 


D D<| D 2 D3 D 4 D5 Og D7 
CP 

E 

Qo Q1 <h Q3 Q 4 o 5 Q« Q7 


Vcc 
GND 


1 I I I I I I I 

2 5 6 9 12 15 18 18 

LS04950S 

= Pin 20 
= Pm 10 



LOGIC SYMBOL (IEEE/IEC) 
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MODE SELECT — FUNCTION TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


CP 


I 


D n 


Qn 


Load "1" 


t 


I 


h 


H 


Load "0" 


t 


I 


I 


L 


Hold (do nothing) 


T 
X 


h 
H 


X 
X 


no change 
no change 



H= High voltage level steady state 

h = High voltage level one setup time prior to the Low-to-High Clock transition 

L =» Low voltage level steady state 

I = Low voltage level one setup time prior to the Low-to-High Clock transition 

X= Don't care 

T = Low-to-High clock transition 

LOGIC DIAGRAM 



>*=>- 



D O 



Q 
i-obCP 



L- o q|~, 

rO>CP 



Q 
>CP 



Q 
>CP 



Q 
>CP 




Q 
>CP 



(15) 



Q 
>CP 



Vcc - Pin 20 
GND = Pin 10 



February 5, 1987 



6-374 



Signetics FAST Products 



Product Specification 



Flip-Flop 



FAST 74F377 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


"OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








.___ __.._.— .^..~i 




LIMITS 


UNIT 


PARAMETER 


ItSI UUNUI 1 IUIMS 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


E & CP 
inputs 3 


V CC = MIN, V, L = 0.0V, 
V| H = 4.5V, l H = MAX 


±10%V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


other 
inputs 


V CC = MIN, V| L = MAX, 
V| H = MIN, I h = MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, Vil = MAX, 
V, H = MIN, l 0L = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V, K 


Input clamp voltage 


V cc = MIN, 1, = l,K 




-0.73 


-1.2 


V 


h 


Input current at maximum input voltage 


V C c = 0.0V, V| = 7.0V 






100 


ma 


Iim 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


Iil 


Low-level input current 


V C c = MAX, V| = 0.5V 






-20 


ma 


tos 


Short-circuit output current 4 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Icch 


V cc - MAX 


D n = 4.5V, CP= t, E = GND 




55 


72 


mA 


Iccl 


D n = E = GND, CP = T 




70 


90 


mA 



B 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. To reduce the effect of external noise during test. 

4. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F377 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


110 


120 




100 




MHz 


tp|_H 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.0 


6.5 
7.0 


8.5 
9.0 


4.0 
4.0 


10.0 
10.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F377 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L s 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n to CP 


Waveform 2 


2.0 
2.0 






2.5 
2.0 




ns 


th(H) 
th(U 


Hold time, High or Low 
D n to CP 


Waveform 2 










1.0 
1.0 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
E to CP 


Waveform 2 


2.5 
4.0 






2.5 
4.0 




ns 


th(H) 
th(D 


Hold time, High or Low 
E to CP 


Waveform 2 
















ns 


t w (H) 
tw(D 


Clock pulse width, High or Low 


Waveform 1 


4.0 
4.0 






5.0 
5.0 




ns 



AC WAVEFORMS 



-1'*MAX- 



'VM 



— t W (H) 
--'PHl-l 



-tw(L)— 



x" 



fi7 



— 'PLH— 




Waveform 1. Clock to Output 
Delays and Clock Pulse Width 



Waveform 2. Data and Clock Enable 
Setup and Hold Times 



NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 



VCC 



PULSE 
GENERATOR 



NEGATIVE T V M 
PULSE 



— ^~t~ D.U.T. ( q ) f 1 

Rt< ' I ' c L ?^ £r l 



\v M 

\ 



K-tTHL(tf) 



«TLH(tr)-H h- 




POSITIVE 
PULSE 



-— tJLHOr) 




tTHLOf)— 






— 


jf-90% 




90% J 






vm 


— tw— 


vm^ 


S 


f10% 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



Q 
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FEATURES 

• 6-bit high-speed Parallel Register 

• Positive edge-triggered D-type 
inputs 

• Fully buffered common Clock 
and Enable inputs 

• Input clamp diodes limit high- 
speed termination effects 

• Fully TTL and CMOS compatible 

DESCRIPTION 

The 'F378 has six edge-triggered D-type 
flip-flops with individual D inputs and 
Q outputs. The common buffered Clock 
(CP) input loads all flip-flops simulta- 
neously when the Enable (E) is Low. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High Clock transition 
is transferred to the corresponding flip- 
flop's Q output. The E input must be 
stable only one setup time prior to the 
Low-to-High Clock transition for predict- 
able operation. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F378 


100MHz 


35mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to + 70°C 


16-Pin Plastic DIP 


N74F378N 


16-Pin Plastic SO 


N74F378D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 5 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


CP 


Clock input (active rising edge) 


1.0/1.0 


20/xA/0.6mA 


E 


Enable input (active-Low) 


1.0/1.0 


20/xA/0.6mA 


Q0-Q5 


Data outputs 


50/33 


1mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 









ELI 




jUvcc 


QoU 




Uq 5 


DoU 




U]D 5 


°lE 




31] l>4 


Old 




1]Q 4 


02LI 




13 °3 


02 E 




hDq 3 


GNDfjT 




T]CP 






CD05380S 



LOGIC SYMBOL 












3 

| 


4 
| 


6 

| 


11 

| 


13 

| 


14 

| 






°0 


Dl 


°2 


03 


»4 


°5 




9 — 


CP 














1—0 


E 
















Q 


01 


Oj 


03 


°« 


OS 






I 
2 


I 

5 


I 

7 


1 

10 


I 
12 


I 

16 














LS05070S 


V cc = Pin 16 
GND = Pin 8 























LOGIC SYMBOL (IEEE/IEC) 








a.j 


I 


j 

j 

JB 

J1 

13 

14 


2D 


2_ 

5^ 

7_ 

10 

12 

15 
















LS05080S 
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LOGIC DIAGRAM 



>H>- 




(2) 
Q 



o J— f >— |o o|-4 ■— o ( 

>CP 



03 



V cc = Pin 16 
GND - Pin 8 
( ) =Pin numbers 



MODE SELECT — 
FUNCTION TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUTS 


CP 


E 


D n 


On 


Load "1" 


t 


I 


h 


H 


Load "0" 


t 


I 


I 


L 


Hold 

(do nothing) 


t 
X 


h 
H 


X 
X 


no change 
no change 



H = High voltage level steady state 
= High voltage level one setup time prior to the 
Low-to-High clock transition 
L = Low voltage steady state 
= Low voltage level one setup time prior to the 
Low-to-High clock transition 
X = Don't care 
t = Low-to-High clock transition 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



B 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F378 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V C c = MIN, V| L = MAX, 
V| H = MIN, Ioh - MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, V| L - MAX, 
V, H = MIN, Iol - MAX 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, I|-I|k 




-0.73 


-1.2 


V 


l| 


Input current at maximum input voltage 


V C c - MAX, V| = 7.0V 






100 


MA 


Iih 


High-level input current 


V C c - MAX, V| - 2.7V 






20 


ma 


IlL 


Low-level input current 


Vcc - MAX, V, - 0.5V 






-0.6 


mA 


•os 


Short-circuit output current 3 


Vcc » MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


'cch 






32 


45 


mA 


'ccl 


Vcc "~ MAX 






35 


45 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500(2 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Mln 


Max 


*MAX 


Maximum Clock frequency 


Waveform 1 


80 


100 




80 




MHz 


tPLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


3.0 
3.5 


5.5 
6.0 


7.5 
8.5 


3.0 
3.5 


8.5 
9.5 


ns 
ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

Cl = 50pF 

R L = 500n 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = soon 


Mln 


Typ 


Max 


Min 


Max 


ts(H) 
ts(D 


Setup time, High or Low 
D n to CP 


Waveform 2 


4.0 
4.0 






4.0 
4.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to CP 


Waveform 2 
















ns 


ts(H) 
t 8 (L) 


Setup time, High or Low 
I to CP 


Waveform 2 


4.0 
10.0 






4.0 
10.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
Eto CP 


Waveform 2 
















ns 


UH) 


CP pulse width 
High or Low 


Waveform 1 


4.0 
6.0 






4.0 
6.0 




ns 
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AC WAVEFORMS 







-i«» 
















CP -j 








D n ■■E 


NSW| DATA 3 


^^^^^ 






«MMW1\ STABLE / 


— t W (H) — 


k VM ? 


'v M 


A 




(*«.* 




"*h 


~-t w <L)— 




■ ■■** , 


WMmm*»mm 


— tpHL-^ 




— ! PLH— 






«-t 8 (L)- 


r»t 8 (H)J 
^t h -o -4-t h -o 


> 




'v M 


CP ^ 


K" ) 


" V M \ # V M 


Waveform 1. 


WF06112S 

Clock to Output Delays, Clock Pulse Width, 
and Maximum Clock Frequency 

NOTE: For all waveforms 
The shaded areas indicate when the input is permitted to 


WF06334S 

Waveform 2. Data and Enable Setup and Hold Times 

V M = 1 5V 

change for predictable output performance. 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




*— tTHL(tf) 

*-t T LH(tr) 



tTLH(«r)-H 
tTHL(tf)— 



90% 



90%- 
VM- 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Edge-triggered D-type inputs 

• Buffered positive edge-triggered 
Clock 

• Buffered common Enable input 

• True and complementary outputs 

DESCRIPTION 

The 'F379 is a 4-bit register with buff- 
ered common Enable. This device is 
similar to the 'F175 but features the 
common Enable rather than common 
Master Reset. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F379 


120MHz 


28mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F379N 


16-Pin Plastic SO 


N74F379D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


E 


Enable input (active-Low) 


1.0/1.0 


20MA/0.6mA 


D -D 3 


Data inputs 


1.0/1.0 


20/xA/0.6mA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


Q0-Q3 


Flip-flop outputs 


50/33 


1.0mA/20mA 


Q0-Q3 


Complementary outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



a 



PIN CONFIGURATION 



LOGIC SYMBOL 









EE 




]f]Vcc 


QoU 




«3 Q 3 


5oU 




H]Q3 


Do [7 




Ud 3 


D,|T 




U°2 


5iE 




TO Q 2 


Qi|T 




33 q 2 


gnd[7 




T|cp 






CD05230S 



1 


4 

| 


5 

I 


12 

| 


13 

| 


E 


»0 


»1 


°2 


°3 


CP 










QO Qq Q1 Q1 Q2 Q2 ©3 Q3 



niififi 

3 2 6 7 11 10 14 15 



GND = 



LOGIC SYMBOL (IEEE/IEC) 








A 


20 


1 

2 


5 

12 




^ 6 

10 

V, 11 


_13^ 




\ 14 






LS04970S 
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LOGIC DIAGRAM 



FUNCTION TABLE 



'"> 



D 2 



H> ' I I ' I 1 ' 1 



5 Qo 



Qi Qi 



Q 2 Q 2 



Q 3 Q3 



INPUTS 


OUTPUTS 


I 


CP 


D n 


Qn Qn 


H 

L 
L 


T 
t 
t 


X 

h 

I 


NC NC 
H L 
L H 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 



H = High voltage level steady state 

h = High voltage level one setup time prior to 

the Low-to-High clock transition 
L = Low voltage level steady state 
I = Low voltage level one setup time prior to 

the Low-to-High clock transition 
X - Don't care 

t = Low-to-High clock transition 
NC = No Change 



this table may impair the useful life of the device, 
over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


VlN 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F379 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC - MIN, 

V| L - MAX, Ion - MAX 

V| H - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, 

V| L = MAX, l 0L =MAX 

V| H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC - MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V, - 7.0V 






100 


HA 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


HA 


IlL 


Low-level input current 


V CC - MAX, V, = 0.5V 






-0.6 


mA 


•os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V CC = MAX, D n = MR = 4.5V, CP - t 




28 


40 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A ■ 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F379 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


f MAX 


Maximum Clock frequency 


Waveform 1 


100 


120 




90 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n , Q n 


Waveform 1 


3.5 
4.5 


5.0 
6.5 


7.0 
8.5 


3.5 
4.5 


8.0 
9.5 


ns 



g 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F379 


UNIT 


T A = +25°C 

V C c = + 5.0 V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L =50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n to CP 


Waveform 2 


3.0 
3.0 






3.0 
3.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to CP 


Waveform 2 


1.0 
1.0 






1.0 
1.0 




ns 


ts(H) 
ts(L) 


Setup time, High or Low 
E to CP 


Waveform 2 


6.0 
6.0 






6.0 
6.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
E to CP 


Waveform 2 
















ns 


tw(H) 
tw(L) 


CP pulse width, High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 
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AC WAVEFORMS 



- 1 "max- 



Qn,Qn 



W<H)-*U-t W (L)— 

<L-»j f*-*PLH-^ 

*Um tKv m 



■v M 



w 



-— t 8 (L)- 



W 




K-t s (H)- 



tK v M \ -Yv M 



Waveform 1. Clock to Output 
Delays and Clock Pulse Width 



Waveform 2. Data Setup and Hold Times 



NOTE: For all waveforms, V M = 1 5V 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



10%7f- 



— tTHL(tf) 



tTLHdrM 




— tjLH(tr) 




tTHL(tf)— 






*~ 


^•90% 




90 % J 






VM 


— t W — 


VM^ 


N 


C 10% 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Low-input loading minimizes drive 
requirements 

• Performs six arithmetic and logic 
functions 

• Selectable Low (clear) and High 
(preset) functions 

• Carry Generate and Propagate 
outputs for use with Carry look- 
ahead generator 

DESCRIPTION 

The 'F381 performs three arithmetic and 
three logic operations on two 4-bit 
words, A and B. Two additional Select 
(S - S2) input codes force the Function 
outputs Low or High. Carry Propagate 
(P) and Generate (G) outputs are provid- 
ed for use with the 'F182 Carry Look- 
ahead Generator for high-speed expan- 
sion to longer word lengths. For ripple 
expansion, refer to the 'F382 ALU data 
sheet. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F381 


6.5ns 


59mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


74F381N 


20-Pin Plastic SOL 


74F381D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A3 


A operand inputs 


1.0/4.0 


20jiiA/0.6mA 


B0-B3 


B operand inputs 


1.0/4.0 


20/uA/0.6mA 


S0-S2 


Function select inputs 


1.0/1.0 


20/uA/0.6mA 


C n 


Carry input 


1.0/4.0 


20/uA/0.6mA 


G 


Carry generate output 
(active-Low) 


50/33 


1.0mA/20mA 


P 


Carry propagate output 
(active-Low) 


50/33 


1.0mA/20mA 


F0-F3 


Function Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









Ai [T 


««- ' 


M v cc 


B1 LI 




11 A 2 


Ao \T 




JU B 2 


Bo [T 




33 A3 


so LI 




HI B 3 


si |T 




HI Cn 


S2 LI 




33 p 


Fo E 




33 5 


F1 [T 




3H f 3 


GND fjO 




33 f 2 






CD07980S 





3 4 1 2 19 18 17 16 




I I I I I I I I 


15 


Ao Bo Ai B1 A 2 B 2 A3 B 3 
C n 


7 


S. ° 


6 


* P 


5 


So 

Fo F1 F 2 F 3 



8 9 11 12 



Vcc -P 
GND = P 









_5 

J 

tt 

_3 

_4 

J 

_J2 

J9 

Ji 

J7^ 

16 


0| ALU 
| M 7 (1/2/3) CP 

(1/2) B. < 1 ^> CQ 
3 CI 


v 14 
v 13 

8 


I « 


9 


I m 


11 
12 


: " 


1 ■ 








LS09780S 
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FUNCTIONAL DESCRIPTION 

Signals applied to the Select inputs S0-S2 
determine the mode of operation, as indicat- 
ed in the Function Select Table. An extensive 
listing of input and output function levels is 
shown in the Function Table. The circuit 
performs the arithmetic functions for either 
active-High or active-Low operands, with out- 
put levels in the same convention. In the 
Subtract operating modes, it is necessary to 
force a Carry (High for active-High operands, 
Low for active-Low operands) into the C n 
input of the least significant package. 



The Carry Generate ((5) and Carry Propagate 
(P) outputs supply input signals to the 'F182 
Carry look-ahead generator for expansion to 
longer word length, as shown in Figure 1. 
Note that an 'F382 ALU is used for the most 
significant package. Typical delays for Figure 
1 are given in Table 1. 



FUNCTION SELECT TABLE 



SELECT 


OPERATION 


So 


Si 


s 2 


L 
H 

L 
H 

L 
H 
L 
H 


L 
L 
H 
H 

L 
L 
H 
H 


L 
L 
L 
L 

H 
H 
H 
H 


Clear 

B Minus A 
A Minus B 
A Plus B 

AeB 
A + B 
AB 
Preset 



H = High voltage level 
L = Low voltage level 



VA3 80-83 



A4-A7 B4-B, 



Ag-Afl Bg-Bfl 



Afi-AlS Bra" 8 * 



44 <fc Xa Xa Xa a a Xa a a 



•F381 
F Q P 



I 



TT 



°" r3 



'F381 
F Q P 



m 



Go Po C n+ 



F 4~ F 7A O 



•F381 
*F Q P 



A 



TV 



i 



c A c B 

T382 
S OVR 

F 



Gl P, C n + 
'F182CLA 



Q 2 P 2 C n+: 



Figure 1. 16-Bit Look-Ahead Carry ALU Expansion 



B 



Table 1. 16-Bit Delay Tabulation 



PATH SEGMENT 


TOWARD 

F 


OUTPUT 
OVR 


Aj or B, to P 
PitoC n + J ('F182) 
C n to F 
C n to C n + 4> OVR 


7.2ns 
6.2ns 
8.1ns 


7.2ns 
6.2ns 

8.0ns 


Total delay 


21.5ns 


21.4ns 
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FUNCTION TABLE 





INPUTS 


OUTPUTS 


Function 


So Si S2 


C n A n B n 


Fo F1 F2 F3 


G P 


Clear 





XXX 








B Minus A 


1 



1 
1 

1 1 

1 
1 1 
1 1 

1 1 1 


1111 

111 


1111 



1111 

10 



1 



1 1 

1 
1 



1 1 

1 


A Minus B 


1 



1 
1 

1 1 

1 
1 1 
1 1 

1 1 1 


1111 


111 

1111 


10 

1111 




1 

1 1 



1 
1 

1 1 



1 


A Plus B 


1 1 



1 
1 

1 1 

1 
1 1 
1 1 

1 1 1 




1111 
1111 

111 
10 



1111 


1 1 

1 
1 



1 1 

1 
1 



AeB 


1 


X 
X 1 
X 1 
X 1 1 




1111 
1111 




1 1 
1 1 

1 



A + B 


1 1 


X 
X 1 
X 1 
X 1 1 




1111 
1111 
1111 


1 1 
1 1 
1 1 

1 


AB 


1 1 


X 
X 1 
X 1 
X 1 1 






1111 




1 1 



1 


Preset 


1 1 1 


X 
X 1 
X 1 
X 1 1 


1111 
1111 
1111 
1111 


1 1 
1 1 
1 1 

1 



1 = High voltage level 
= Low voltage level 
X - Don't care 
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ABSOLUTE MAXIMUM! RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +1 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


Iout 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.50 


5.0 


5.50 


V 


V.H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


■IK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


«OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V| L = MAX, 
V| H - MIN, Ioh = MAX 


±10% V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, V| L = MAX, 
V| H - MIN, Iol - MAX 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, l| = l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V C c = MAX, V| = 7.0V 






100 


*»A 


>IH 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


MA 


IlL 


Low-level 
input current 


A -A 3 , B -B 3> C n 


V C c = MAX, V| = 0.5V 






-2.4 


mA 


So, Si, S2 






-0.6 


mA 


los 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V CC - MAX 




59 


89 


mA 



D 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc " 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F381 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
C n to F n 


Waveform 1 


2.5 
2.5 


6.0 
4.5 


11.0 
6.5 


2.5 
2.5 


12.5 
7.5 


ns 
ns 


tPLH 
tPHL 


Propagation delay 
Any A or B to any F 


Waveform 1 


3.5 
3.0 


7.0 
6.0 


13.0 
9.0 


3.5 
3.0 


16.0 
10.0 


ns 
ns 


tPLH 
tPHL 


Propagation delay 
S n to F n 


Waveform 1 


5.0 
4.0 


9.0 
7.5 


20.0 
10.5 


5.0 
4.0 


21.5 
11.5 


ns 
ns 


tPLH 
tPHL 


Propagation delay 
A n or B n to G 


Waveform 1 


3.5 
3.0 


6.5 
6.0 


9.0 
8.5 


3.5 
3.0 


10.0 
9.0 


ns 
ns 


tPLH 
tPHL 


Propagation delay 
A n or B n to P 


Waveform 1 


3.0 
3.5 


5.5 
6.0 


8.0 
8.5 


3.0 
3.5 


9.0 
9.0 


ns 
ns 


tpi_H 
tPHL 


Propagation delay 
S n to G or P 


Waveform 1 


5.0 
5.5 


7.5 
8.5 


11.0 
12.5 


5.0 
5.0 


12.5 
14.0 


ns 
ns 



AC WAVEFORM 




5E 



\ 



*PHL 



NOTE: For all waveforms, V M = 1.5V. 



Waveform 1. Propagation Delay for Carry Input (C n ) to Function Output (F n ) A Or B Operand Input (A n Or B n ) to 
Function Outputs (F n ) Function Select Inputs (S n ) to Function Outputs (F n ) A Or B Operand Input (A n Or B n ) to Carry 
Generate (G) and Propagate (P) Output Function Select Inputs (S n ) to Carry Generate (G) and Propagate (P) Output. 
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TEST CIRCUIT AND WAVEFORMS 



v C c 



PULSE 
GENERATOR 



Vin Vout 

iit hi 



NEGATIVE -T VM 
PULSE 








POSITIVE 
PULSE 



h-tTHL(tf) 
tTLH(tr) 



tTLHOrM 
tTHL(tf)— 



90% 
VM 



VM- 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

Rl ■ Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



AMP (V) 





V M = 15V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


Itlh 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



e 
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FEATURES 

• Performs six arithmetic logic 
functions 

• Selectable Low (clear) and High 
(preset) functions 

• Low input loading minimizes 
drive requirements 

• Carry output for ripple expansion 

• Overflow output for Two's 
Complement arithmetic 

DESCRIPTION 

The 'F382 performs three arithmetic and 
three logic operations on two 4-bit 
words: A and B. Two additional Select 
(So - S 2 ) input codes force the Function 
outputs Low or High. An Overflow output 
is provided for convenience in Two's 
Complement arithmetic. A Carry output 
is provided for ripple expansion. For 
high-speed expansion using a Carry 
look-ahead generator, refer to the 'F381 
data sheet. 



FAST 74F382 

Arithmetic Logic Unit (ALU) 



4-Bit Arithmetic Logic Unit 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F382 


7.0ns 


54mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F382N 


20-Pin Plastic SOL 


N74F382D 



INPUT AND OUT 


PUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 3 


A operand inputs 


1.0/4.0 


20juA/2.4mA 


B0-B3 


B operand inputs 


1.0/4.0 


20juA/2.4mA 


So-S 2 


Function select inputs 


1.0/4.0 


20juA/0.6mA 


C n 


Carry input 


1.0/5.0 


20/uA/3mA 


C n 


Carry output 


50/33.3 


1 mA/20mA 


OVR 


Overflow output 


50/33.3 


1 mA/20mA 


F0-F3 


Outputs 


50/33.3 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 









A1 [T 




M v cc 


Bl [J 




U A 2 


Ao d 




ig b 2 


Bo |T 




]I1 A 3 


So U 




]U B 3 


si [T 




m C„ 


s 2 |T 




14] C n + 4 


Fo E 




T|J OVR 


Fl LI 




m f 3 


GNO Qo 




H] F 2 






CD07690S 



LOGIC SYMBOL 








3 4 12 

I II I 


19 18 17 16 

I I I I 




15 — 


Ao Bo A1 B1 
C n 


A 2 B 2 A3 B 3 


7 


s 2 


C n + 4 


— 14 


6 — 


Si 


OVR 


— 13 


5 — 


So 

Fo Fi 


F 2 F 3 






1 1 

8 9 


I I 

11 12 






LS09500S 


V cc = Pm 20 
GND = Pin 10 







LOGIC SYMBOL (IEEE/IEC) 











J> 

_6 

tt 

_3 

_4 

_1 

__2 

_19 

J8 

J7 

J6 


(1/2) Bl 
3 CI 

4 ^ 


8^ 

9_ 

11_ 

13 

« 


p 

Q 


[1] 


P 
Q 


[2] 


P 
Q 


[4] 

bo/co rr 


P 
Q 


BO/CO tl 

[8 i (1/2)B0 

181 3 CO 








LS09510S 
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FUNCTIONAL DESCRIPTION 

Signals applied to the Select inputs SO - S2 
determine the mode of operation, as indicat- 
ed in the Function Select Table. An extensive 
listing of input and output levels is shown in 
the Truth Table. The circuit performs the 

FUNCTION SELECT TABLE 



arithmetic functions for either active-High or 
active-Low operands, with output levels in the 
same convention. In the Subtract operating 
modes, it is necessary to force a carry (High 
for active-High operands, Low for active-Low 
operands) into the C n input of the least 

Table 1. 16 Bit-Delay Tabulation 



significant package. Ripple expansion is illus- 
trated in Figure 1 . The overflow output OVR is 
the Exclusive-OR of C n +3 and C n +4; a High 
signal on OVR indicates overflow in Two's 
complement operation. Typical delays for Fig- 
ure 1 are given in Table 1. 



SELECT 


OPERATION 


So Si Sa 


L L L 
H L L 
L H L 
H H L 

L L H 
H L H 
L H H 
H H H 


Clear 

B Minus A 
A Minus B 
A Plus B 

A©B 
A + B 
AB 
Preset 



PATH SEGMENT 


TOWARD 

F 


OUTPUT 
C n + 4, OVR 


A, or Bj to C n + 4 
C n to C n + 4 
C n to C n + 4 
C n to F 
C n to C n + 4, OVR 


6.5 ns 
6.3 ns 
6.3 ns 
8.1 ns 


6.5 ns 
6.3 ns 
6.3 ns 

8.0 ns 


Total Delay 


27.2 ns 


27.1 ns 



H - High Voltage Level 
L = Low Voltage Level 



V*3 b o-b 3 



A 4 -A 7 8,-B, 



V*n Ba-Bn 



Afc-Afc 8,2-8,5 





\.\. 




\.\. 




\.\. 




\.\. 


C »N * 


A 8 

c„ c n+4 


*- 


A B 

c„ c n+4 




A 8 

c„ c n+4 




A B 

c„ c n+4 


* / 3 


s TJ 


182 


' 3 


s ' Fa 


182 


A 


s ' Fa 


82 


\. 


s >Fa 


182 
OVR 




' 


I 




' 


i 






' 




■ 


' 



" OVERFLOW 



F 4 -F 7 



Figure 1. 16-Bit Ripple Carry ALU Expansion 
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FUNCTION TABLE 



FUNCTION 


INPUTS 


OUTPUTS 
























So S-| S2 


C n 


A n 


B n 


Fo 


F1 


F 2 


F3 


OVR 


C n + 4 


CLEAR 






1 


X 
X 


X 
X 


















1 
1 


1 

1 















1 


1 


1 


1 


















1 

















1 









1 























B MINUS A 


1 




1 


1 




1 




1 




1 




1 




1 










1 






1 





1 


1 


1 


1 


1 





1 






1 


1 





1 





















1 


1 


1 

















1 















1 


1 


1 


1 


















1 



























1 








1 


1 


1 





1 


A MINUS B 


1 




1 


1 




1 




1 




1 




1 




1 










1 






1 





1 


1 





















1 


1 





1 


1 


1 


1 





1 






1 


1 


1 

















1 











































1 


1 


1 


1 


1 















1 





1 


1 


1 


1 








A PLUS B 


1 1 




1 


1 




1 






1 


1 




1 




1 








1 








1 





1 

















1 






1 


1 




















1 






1 


1 


1 


1 


1 


1 


1 





1 






X 






























X 





1 


1 


1 


1 


1 








a e b 


1 





1 





1 


1 


1 


1 












X 


1 


1 














1 


1 






1 


1 





1 


1 


1 


1 


1 


1 






X 






























X 





1 


1 


1 


1 


1 








A + B 


1 1 


X 


1 





1 


1 


1 


1 















1 


1 


1 


1 


1 


1 












1 


1 


1 


1 


1 


1 


1 


1 


1 






X 




















1 


1 






X 





1 




















AB 


1 1 


X 


1 

















1 


1 









1 


1 


1 


1 


1 


1 












1 


1 


1 


1 


1 


1 


1 


1 


1 






X 








1 


1 


1 


1 












X 





1 


1 


1 


1 


1 








PRESET 


1 1 1 


X 


1 





1 


1 


1 


1 















1 


1 


1 


1 


1 


1 












1 


1 


1 


1 


1 


1 


1 


1 


1 



B 



1 = High Voltage Level = Low Voltage Level X = Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


his table may impair the useful life of the device. 
3ver the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +1 


mA 


V UT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


<IK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










74F382 


UNIT 


PAhMivic i en 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 

V| L = MAX, Ioh = MAX 

V| H = MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN, 

V| L = MAX, Iol = MAX 

V| H = MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, I, = Iik 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V CC = MAX, V, = 7.0V 






100 


MA 


Iih 


High-level input current 


V CC = MAX, V, = 2.7V 






20 


ma 


In 


Low-level 
input current 


C n 


V C c = MAX, V, = 0.5V 






-3.0 


mA 


A0-A3, B0-B3 






-2.4 


mA 


So, S-j, S2 






-0.6 


mA 


'os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V CC = MAX 




54 


81 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F382 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
C n to F n 


Waveform 1 


3.0 
2.5 


7.0 
4.5 


12.0 
6.5 


2.5 
2.5 


13.5 
7.5 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
Any A or B to any F 


Waveform 1 


3.5 
3.0 


8.0 
6.0 


13.5 
10.0 


3.5 
2.5 


17.0 
11.0 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
S, to F, 


Waveform 1 


5.5 
5.5 


9.0 
7.5 


15.0 
10.5 


5.5 
5.5 


16.0 
12.0 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
A, or B, to C n + 4 


Waveform 1 


3.5 
3.5 


7.0 
6.5 


10.5 
9.5 


3.5 
3.5 


11.5 
10.5 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
S, to OVR or C n + 4 


Waveform 1 


7.0 
5.0 


10.5 
8.0 


14.5 
11.0 


6.5 
5.0 


17.0 
12.0 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
C n to C n + 4 


Waveform 1 


3.0 
3.5 


4.5 
5.0 


6.0 
6.5 


2.5 
3.5 


6.5 
7.0 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
C n to OVR 


Waveform 1 


4.5 
3.0 


9.0 
5.0 


13.5 
6.5 


4.0 
3.0 


15.0 
7.0 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
A, or B, to OVR 


Waveform 1 


6.0 
3.5 


9.0 
6.5 


12.5 
9.0 


5.5 
3.5 


16.5 
10.0 


ns 
ns 



Q 
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AC WAVEFORM 



A n , B„, Cn, S n n 


^ M 


X*» 


f PLH- 


h 






— *PHL 


Fn,C n+4 ,OVR 


-v M 




\v M 



Waveform 1. Propagation Delay for Carry Input (C n ) to Function Output (F n ) A or B Operand Input (A n or B n ) to 

Function Outputs (F n ) Function Select Inputs (S„) to Overflow Output (OVR) or Carry Output (C n+4 ) A or B Operand 

Input (A n or B n ) to Carry Output (C n+4 ) and Overflow Output (OVR) 

NOTE: For all waveforms, V M - 1 5V. 



TEST CIRCUIT AND WAVEFORMS 



Vcc 





^ - 










O.U.T. 




PULSE 
GENERATOR 


VOUT 


"T 


a 


~T 


Ct? 


I 




s |Rt 

TC01860S 






L 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 





r— tTHL(tf) 
— tTLH(tr) 



tTLHOr) 
tTHL(tf)— 



• AMP (V) 



90% 
VM 



-tw- 




AMP (V) 



Test Circuit for 3-State Outputs 

DEFINITIONS 

Rl - Load resistor; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 



VM-1.6V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• 8-bit by 1-bit sequential logic 
element 

• Multiplies two numbers 
represented in Two's 
Complement 

• Parallel inputs accept and store 
an 8-bit multiplicand (X -X 7 ) 

• K input is used for expansion to 
longer words 

• Mode Control (M) is used to 
establish the most significant 
device 

• Asynchronous Parallel Load (PL) 
input clears the internal flip-flop 
to the start condition and 
enables the X latches to accept 
new multiplicand data 

DESCRIPTION 

The 'F384 is an 8-bit sequential logic 
element that multiplies two numbers rep- 
resented in Two's Complement notation. 
The device implements Booth's algo- 
rithm internally to produce a Two's Com- 
plement product that needs no subse- 
quent correction. Parallel inputs accept 
and store an 8-bit multiplicand (Xo - X 7 ). 
The multiplier word is applied to the Y 
input in a serial bit stream, least signifi- 
cant bit first. The product is clocked out 
at the SP output, least significant bit first. 

PIN CONFIGURATION 









PL |T 




HI Vcc 


XaDE 




in y 


X 2 LI 




10 X4 


xiLT 




m x » 


Xo[T 




Ixe 


sp[T 




m x 7 


cp |T 




HD K 


gndQE 




T] M 






CD07340S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F384 


100MHz 


60mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F384N 


16-Pin Plastic SOL 


N74F384D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


X0-X7 


Multiplicand data inputs 


1.0/1.0 


20/xA/0.6mA 


CP 


Clock input (active rising edge) 


1.0/1.0 


20juA/0.6mA 


K 


Serial expansion input 


1.0/1.0 


20/uA/0.6mA 


M 


Mode control input 


1.0/1.0 


20/mA/0.6mA 


PL 


Asynchronous Parallel Load input 


1.0/1.0 


20iiiA/0.6mA 


Y 


Serial multiplier inputs 


1.0/1.0 


20juA/0.6mA 


SP 


Serial X,Y product output 


50/33.3 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



LOGIC SYMBOL 






1 11 12 13 14 2 3 4 5 

JU 1 II 1 1 1 1 




15 

9 

10 

7 


Y PL X 7 Xe X 5 X4 X 3 X 2 Xi Xo 

M 

K 

CP SP 




V C c -Pm 
GND - Pin 


1 
6 

LS0902 

16 
8 


)S 



LOGIC SYMBOL (IEEE/IEC) 











8x12'sCOMPt 




1_ K 


Z1/C2 




9 ^ 
7_ 


[LOW FOR MSB) 




>C3/~ 






ri , r 






2D 





* 


SRG8 




4 












3 












J 

U 

13 

J12 

11 






P 










- R 

- 3D 


6 






x ■ 
















-1R 








15 










"id 


3D 4 
N4 


Q 








■1R 






JO 


CI 










LS09030S 
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The K input is used for expansion to longer X 
words, using two or more 'F384 devices. The 
Mode Control (M) input is used to establish 
the most significant device. An asynchronous 
Parallel Load (PL) input clears the internal 
flip-flops to the start condition and enables 
the X latches to accept new multiplicand 
data. 

Referring to the Logic Diagram, the multipli- 
cand (Xo - X7) latches are enabled to receive 
new data when PL is Low. Data that meets 
the setup time requirements is latched and 
stored when PL goes High. The Low signal on 
PL also clears the Y a _i flip-flop as well as 
the Carry-save flip-flops and the partial prod- 
uct register in the arithmetic section. Figure 1 
is a conceptual logic diagram of a typical cell 
in the arithmetic section, except for the first 
(X 7 ) cell, in which K is the Bj input and M is 
incorporated into the Carry logic. The cells 
use the Carry-save technique to avoid the 
complexity and delays inherent in look-ahead 
Carry schemes for longer words. 

Figure 2 is a timing diagram for an 8 X 8 
multiplication process. New multiplicand data 
enters the X latches during bit time To. It is 
assumed that PL goes Low shortly after the 
CP rising edge that marks the beginning of T 
and goes High again shortly after the begin- 
ning of Tj. The LSB (Yo) of the multiplier is 
applied to the Y input during T-i and combines 
with X in the least significant cell to form the 
appropriate D input (X0Y0) to the sum flip-flop. 
This is clocked into the sum flip-flop by the 
CP rising edge at the beginning of T 2 and this 
LSB (So) of the product is available shortly 
thereafter at the SP output of the package. 

LOGIC DIAGRAM 



FUNCTION TABLE 










INPUTS 


INTERNAL 


OUTPUT 


FUNCTION 


PC 


CP 


K M 


Xi 


Y 


Y a -1 


SP 


X 


X 


L L 


X 


X 


X 


X 


Most significant multiplier device 


X 


X 


CS H 


X 


X 


X 


X 


Device cascaded in multiplier string 


L 


X 


X X 


OP 


X 


L 


L 


Load new multiplicand and clear 
internal sum and carry registers 


H 


X 


X X 


X 


X 


X 


X 


Device enabled 


H 


t 


X X 


X 


L 


L 


AR 


Shift sum register 


H 


t 


X X 


X 


L 


H 


AR 


Add multiplicand to sum 
register and shift 


H 


T 


X X 


X 


H 


L 


AR 


Subtract multiplicand from sum 
register and shift 


H 


t 


X X 


X 


H 


H 


AR 


Shift sum register 



H = High voltage level 

L * Low voltage level 

t = Low-to-High Transition 
CS = Connected to SP output of high-order device 
OP = X1 latches open for new data (1 = 0-7) 
AR = Output as required per Booth's algorithm 

X - Don't care 

The next-least bit (Y^ of the multiplier is also 
applied during T 2 . The detailed logic design of 
the cell is such that during T2 the D input to 
the sum flip-flop of the least significant cell 
contains not only X Yi but also, the X^o 
product. Thus the term MYq + XqYi) is 
formed at the D input of the least significant 
sum flip-flop during T 2 and this next-least 
term Si of the product is available at the SP 
output shortly after the CP rising edge at the 



beginning of T3. Due to storage in the two 
preceding cells and in its own Carry flip-flop, 
the D input to the least significant sum flip- 
flop during T3 will contain the products X2Y0 
and X^ as well as XoY 2 . During each 
succeeding bit time the SP output contains 
information formed one stage further up- 
stream. For example, the SP output during Tg 
contains X 7 Y , which was actually formed 
during T-|. 



pl— o^~ 



x 7 Xe x 5 X4 X3 x 2 x t Xo 

■ J LJ^J. 





E 




CLOCK 

(CP) 

M 



— > 



br>- 



[ ^o- 



>- 



D 
E 



D 
E O 



D 

E O 



D 
E O 



D 
E O 



D 

E O 



A7 A6 A5 A4 A3 A2 At Ao 

CLEAR 

ADDER/SUBTRACTOR AND REGISTERS 
Y.®Y.-, 

CP M K SUM 

1 



D Q 
CP 
Cp 

IT 
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ENABLE FROM 




MULTIPLICAND 
Xi 

, I 


















BITS Y. Y, - 1 


Si 


i l 






ENABLE 
GATE 
























i\ So 

FULL 
, ADDER 
1 (SUBTRACTOR) 

h C 




D Q 

SUM 
FUP-FLOP 

CP 

C D 


1 TO S INPUT 
I OF NEXT 


PARTIAL PRODUCT 








1 m FULL ADDER 
1 STAGE 


PREVIOUS STAGE 






— *- C 






















c 


3 










Q 

WY 
FLOP 














CAI 
FUP- 












C D 












c 


J 






" ~\ 
















BIT( 


jell 














BD02101S 



Figure 1. Conceptual Carry Save Adder Cell 



TIME 


To I T t | T 2 I T 3 I T 4 I T S I T 6 I T 7 I T 8 I T 9 I T 10 1 Tn 1 T 12 I T 13 I T14 I T 15 1 T 16 I T 17 I T I T* I T 2 




PARALLEL T* 
MULTIPLICAND Vy 

word a 


LB 














fflpp Kj 


n 


a 


LOAD 
CLOCK 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 




DATA ON 
Y INPUT 


- 


Yo 


Yi 


Y 2 


Y3 


Y 4 


Ys 


Y$ 


Y S 


Y S 


Y S 


Y S 


Y S 


Ys 


Y S 


Ys 


Ys 


- 


- 


Yo 


Yi 




DATA ON 
SP OUTPUT 


L 


L 


So 


Si 


S2 


S3 


s 4 


s 5 


So 


S7 


So 


S9 


S10 


S11 


Si 2 


S13 


814 


815 


L 


L 


So 

w 


=11520S 


Figure 2. Timing Diagram Showing 18 Clock Cycle Operation of 8 X 8 Multiplication 



B 



The MSB Y 7 (the sign bit Y s ) of the multiplier 
is first applied to the Y input during T& and 
must also be applied during bit times Tg 
through Ti 6 - This extension of the sign bit is a 
necessary adjunct to the implementation of 
Booth's algorithm and is a built-in feature of 



the 'F322 Shift Register. Figure 3 shows the 
method of using two 'F384s to perform a 
12 X n bit multiplication. Notice that the sign 
of X is effectively extended by connecting Xi 1 
to X4-X7 of the most significant package. 
Whereas the 8 X 8 multiplication required 18 



clock periods (m + n to form the product 
terms plus T to clear the multiplier plus T17 
to recognize and store S15), the arrangement 
of Figure 3 requires 12 + n bits to form the 
product terms plus the bit times to clear the 
multiplier and to recognize and store SP n + 11. 
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Xii Xio X9 Xs 



CLEAR - 
CLOCK • 



TTT 



X7 Xg X 5 X4 X3 X2 X1 Xo 



Y 
K 
M 
-Ol PL 
CP 



X7 Xe X5 X4 X3 X2 Xi Xq 



X7 X« X5 X« X3 X2 Xt Xq 



Figure 3. 12-Bit by n-Bit Two's Complement Multiplier 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +1 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


"ol 


Low-level output current 






20 


mA 


Ta 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F384 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 

Vil - MAX, Iqh = MAX 

V| H - MIN 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 

V| L - MAX, Iql - MAX 

V| H - MIN 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC = MIN, l| = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V| - 7.0V 






100 


MA 


llH 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c = MAX, V| = 0.5V 




-0.4 


-0.6 


mA 


'os 


Short-circuit output current 3 


V CC = MAX 


-75 




-250 


mA 


•cc 


Supply current (total) 


V CC - MAX 




60 


90 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vqc - 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F384 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


80 


100 




70 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to SP 


Waveform 1 


3.5 
3.5 


4.5 
4.5 


5.5 
5.5 


3.5 
3.5 


10.0 
10.0 


ns 


tpHL 


Propagation delay 
PL to SP 


Waveform 2 


6.0 


10.0 


13.0 


6.0 


14.0 


ns 



B 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F384 


UNIT 


T A = +25 C 

V CC = +5.0V 

C L = 50pF, 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF, 

R L = 500H 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time, High or Low 
K to CP 


Waveform 3 


13.5 
13.5 






15.0 
15.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
K to CP 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


ts(H) 
t s (L) 


Setup time, High or Low 
Y to CP 


Waveform 3 


15.0 
15.0 






15.0 
15.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
Y to CP 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
X n to PL 


Waveform 3 


5.5 
5.5 






6.5 
6.5 




ns 


t h (H) 
th(L) 


Hold time, High or Low 
X n to PL 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


tw(H) 
tw(L) 


CP pulse width 
High or Low 


Waveform 1 


7.0 
5.5 






7.5 
6.0 




ns 


tw(L) 


PL pulse width Low 


Waveform 2 


6.5 






7.0 




ns 


tree 


Recovery time 
PL to CP 


Waveform 2 


5.5 






6.0 




ns 



AC WAVEFORMS 



-1«MAX- 



V M 



^ fi V 



tw(H) ■ | « twd)- 
•*- f PHL— 



V 



■•-tpLH-* 



f** 



*-tpHL-^ 



jr y M 



\vm 



Waveform 1. Clock to Output Delays, Clock Pulse Width 
and Maximum Clock Frequency 



PL 



SP 



*— tw(L)— - 



V M 



F* 



* ♦phi 



*PHL 



S C2L 



ft V 



Waveform 2. Master Reset Pulse Width, Master to Output 
Delay and Master Reset to Clock Recovery Time 



NOTE: For all waveforms, V M = 1.5V. 
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AC WAVEFORMS (Continued) 



X n K.Y 




ft \ 1 ^ 



\!_^r 



■\ 



v M 



Waveform 3. Data and Select Setup and Hold Times 

NOTE: For all waveforms, Vm = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 



TEST CIRCUIT AND WAVEFORMS 





NEGATIVE 
PULSE 



V M 




H— tTHL(tf) 
— tJLH(tr) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1 5V 

Input Pulse Definition 




■ AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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FEATURES 

• Four independent adder/ 
subtracters 

• Two's Complement arithmetic 

• Synchronous operation 

• Common Clear and Clock 

• One's Complement or magnitude- 
only capability 

• 'F385 is designed for use with 
serial multipliers in implementing 
digital filters and butterfly 
networks in fast Fourier 
transforms 

DESCRIPTION 

The 'F385 contains four serial adder/ 
subtracters with common Clock and 
Master Reset, but independent Operand 
and Select inputs. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F385 


140MHz 


55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to + 70°C 


20-Pin Plastic DIP 


N74F385N 


20-Pin Plastic SOL 


N74F385D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A1-A4 


A operand inputs 


1.0/1.0 


20/uA/0.6mA 


B1-B4 


B operand inputs 


1.0/1.0 


20/uA/0.6mA 


S1-S4 


Function select inputs 


1.0/1.0 


20/t£A/0.6mA 


CP 


Clock Pulse input (active rising edge) 


1.0/1.0 


20/uA/0.6mA 


MR 


Asynchronous Master Reset input 
(active-Low) 


1.0/1.0 


20/txA/0.6mA 


F1-F4 


Sum or difference outputs 


50/33 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









cp[T 




20] Vcc 


Fid 




U F 4 


Si [T 




iU s 4 


Bi [T 




]JQ B4 


Ai [T 




IU A 4 


A* |T 




IU A3 


B 2 |T 




Ml B 3 


S2 |T 




IU s 3 


f* (T 




m f 3 


GND [10 




hi mr 






CD07270S 





5 4 3 6 7 8 15 14 13 16 17 18 

1 1 1 1 1 1 1 1 1 1 1 1 




11 — O 


At B1 Si A2 B2 S2 A3 B3 S3 A4 B4 S 4 
CP 

MR 

F1 F 2 F 3 F 4 




Gft C D = 


I I I I 

2 9 12 19 

LS087 

Pin 20 
Pin 10 


90S 











1 

3 

5 

4 

8 

6 

7 


Z1 
>C2 


r 


2 

9 

12 

19 


E/P-Q - 
M3 1- 
P 3CO/3BO - 
Q 1- 
- 40CI/3BI) 1 - 


-20 
-R 


•2D 
-3S 


24- 




13 
15 




14 


18 




16 


17 










LSO8800S 
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Each adder contains two edge-triggered flip- 
flops to store the sum and carry, as shown in 
the Logic Diagram. Flip-flop state changes 
occur on the rising edge of the Clock Pulse 
(CP) input signal. The Select (S) input should 
be Low for the Add (A plus B) mode and High 
for the Subtract (A minus B) mode. A Low 
signal on the asynchronous Master Reset 
(MR) input clears the sum flip-flop and resets 
the Carry flip-flop to zero in the Add mode or 
presets it to one in the Subtract mode. 

In the Subtract mode, the B operand is 
internally complemented. Presetting the Carry 
flip-flop to one completes the Two's Comple- 
ment transformation by adding one to "A plus 
B" during the first (LSB) operation after MR is 
released. For One's Complement subtraction, 
the Carry flip-flop can be set to zero by 
making S Low during the reset, then making S 
High after the reset but before the next Clock. 



TRUTH TABLE 










INPUTS* 


INTERNAL CARRY 


OUTPUT* 


FUNCTION 


MR S A 


B 


C Ci 


F 


L L X 
L H X 


X 
X 


L L 
H H 


L 
L 


Clear 


H L L 


L 


L L 


L 




H L L 


L 


H L 


H 




H L L 


H 


L L 


H 




H L L 


H 


H H 


L 


Add 


H L H 


L 


L L 


H 


H L H 


L 


H H 


L 




H L H 


H 


L H 


L 




H L H 


H 


H H 


H 




H H L 


L 


L L 


H 




H H L 


L 


H H 


L 




H H L 


H 


L L 


L 




H H L 
H H H 


H 
L 


H L 
L H 


H 
L 


Subtract 


H H H 


L 


H H 


H 




H H H 


H 


L L 


H 




H H H 


H 


H H 


L 





H = High voltage level 

L = Low voltage level 

X = Don't care 

* = Inputs before CP transition, output after C 

C-\= Carry flip-flop state before (C) and after (C|) Clock transition 



LOGIC DIAGRAM (One Adder/Subtracter shown) 



B 



(1) CP 



(5) A, — ^O- 



TO 3 OTHER 
ADDER/SUBTRACTERS 



,->o— }J2>o- 



r?>jl> 




SET ^ 
D Q 

CARRY 
CP Q 

CLR 



CLR 



>MR— C^> 1 ^O- 



TO 3 OTHER 
ADDER/SUBTRACTERS 



Vcc = Pm 20 
GND = Pin 10 
( ) = Pin numbers 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Store temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


■oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F384, 74F385 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V| L = MAX 
V| H = MIN, Ioh = MAX 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, V| L - MAX 
V| H = MIN, Iol = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V C c = MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V| = 7.0V 




5 


100 


M 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 




1 


20 


M 


IlL 


Low-level input current 


V C c = MAX, V| - 0.5V 




-0.4 


-0.6 


mA 


bs 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


'F385 


V C c = MAX 




55 


80 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C 

3. Not more than one output should be shorted at a time. For testing l s. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F385 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500^ 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500H 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


140 




90 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to F n 


Waveform 1 


3.0 
3.5 


5.0 
5.5 


8.0 
9.0 


2.5 
3.5 


9.0 
10 


ns 


tPLH 


Propagation delay 
MR to F n 


Waveform 2 


4.0 


6.5 


9.5 


4.0 


10.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F385 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L s 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(D 


Setup time, High or Low 
A n , B n or S n to CP 


Waveform 3 


12.0 
12.0 






12.0 
12.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
A n> B n or S n to CP 


Waveform 3 
















ns 


tw(H) 
tw(L) 


CP Pulse width, High or Low 


Waveform 3 


6.0 
6.0 






6.0 
6.0 




ns 


tw(L) 


PR Pulse width Low 


Waveform 2 


6.0 






6.0 




ns 


tree 


Recovery time, 
MR to CP 


Waveform 2 


8.5 






9.5 




ns 



B 
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AC WAVEFORMS 



-1'«MAX- 



*-tw(H)-*U-t w (L)— 

7T V M 



■*-*PHL-"1 



M V M / *■» 



-*-t PLH — 



\i. 



-tw(L)- 






-*PHL 



k 



_/^" 



Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Widths, and Maximum Clock Frequency 



Waveform 2. Master Reset Pulse Width, Master Reset to 
Output Delay, and Master Reset to Clock Recovery Time 



An, B„, Sn 




Waveform 3. Data and Select Setup and Hold Times 

NOTE: For all waveforms, Vm = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 



TEST CIRCUIT AND WAVEFORMS 





NEGATIVE 
PULSE 



POSITIVE 
PULSE 



. AMP (V) 



VM 



— tTHL(tf) 



tTLH(tr)-H K- 




— tTLH(tr) 




tTHL(tf)— 








^■90% 




90%i 






VM 


— t w — 


vm^ 


\ 


r 10% 



AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Two 4-bit binary counters 

• Two Master Resets to clear each 
4-bit counter individually 

DESCRIPTION 

The 'F393 is a Dual Binary_Ripple Count- 
er with separate Clock (CP n ) and Master 
Reset (MR) inputs to each counter. The 
two counters are identified by the "a" 
and "b" suffixes in the pin configuration. 
The operation of each half of the 'F393 
is the same. The counters are triggered 
by a High-to-Low transition of the Clock 
(CP a and UPb) inputs. The counter out- 
puts are internally connected to provide 
Clock inputs to succeeding stages. The 
outputs of the ripple counter do not 
change synchronously and should not 
be used for High-speed address decod- 
ing. The Master Resets (MR a and MRb) 
are active-High asynchronous inputs; 
one for each 4-bit counter. A High level 
on the MR input overrides the clock and 
sets the outputs Low. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F393 


125MHz 


mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


14-Pin Plastic DIP 


74F393N 


14-Pin Plastic SO 


74F393D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


CPa, ^Pb 


Clock inputs 


1.0/1.0 


20/uA/0.6mA 


MR a , MR b 


Master Reset inputs 


1.0/1.0 


20/uA/0.6mA 


Qna. Qnb 


Data outputs 


50/33.3 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



cp.E 




!gv cc 


MR.IT 




HJCPb 


QoaH 




HjMR b 


°*E 




E °0b 


Q 2a|T 




iUOib 


Q3.[F 




E Q 2b 


GND [7 




a°3b 




TOP VIEW 




CD14580S 









1— 


cp. 




13 


CP b 




2 


MR a 




12 — 


MR b 

°0a °1aQ2«Q3a O 0b Q 1b Q 2bO3b 






1 1 1 1 1 1 1 1 

3 4 5 6 11 10 9 8 




LS11250S 


Vcc -Pm 14 
GND = Pin 7 









CTR DIV16 


1 




/ 




2 


I 


2 




CT=0 J 


3 


1 ^ 

12 


♦ u 


4 

6 


CTR DIV16 




CT = 4 / 


7 


13 ^ 


* I. 


8 

9 






LS11260S 
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LOGIC DIAGRAM 



j 

-o CP 



*-><^— L 



o 3 



V CC -Pin 14 
GND - Pin 7 



COUNT SEQUENCE FOR EACH COUNTER 



COUNT 


OUTPUTS 










Qo 


Q1 Q 2 


Q 3 





L 


L L 


L 


1 


H 


L L 


L 


2 


L 


H L 


L 


3 


H 


H L 


L 


4 


L 


L H 


L 


5 


H 


L H 


L 


6 


L 


H H 


L 


7 


H 


H H 


L 


8 


L 


L L 


H 


9 


H 


L L 


H 


10 


L 


H L 


H 


11 


H 


H L 


H 


12 


L 


L H 


H 


13 


H 


L H 


H 


14 


L 


H H 


H 


15 


H 


H H 


H 



H = High voltage level 
L = Low voltage level 
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ABSOLUTE MAXIMUM RATINGS (Operating beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


"OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 










LIMITS 


UNIT 


PARAMETER 


TEST CONDITIONS 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, 

Vil - MAX, l H - MAX 

V, H -MIN 


±10% Vcc 


2.5 






V 


±5% Vcc 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 

V| L - MAX, Iol - MAX 

V| H -MIN 


±10% Vcc 




0.35 


0.50 


V 


±5% V C c 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, I, - l,K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V| = 7.0V 






100 


ma 


■lH 


High-level input current 


Vcc = MAX, V| = 2.7V 






20 


ma 


"IL 


Low-level input current 


Vcc = MAX, V| - 0.5V 






-0.6 


mA 


•os 


Short-circuit output current 3 


V cc = MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


•cch 


V C c - MAX 




25 


36 


mA 


'ccl 


Vcc - MAX 




42 


58 


mA 



B 



NOTES: 

1. For conditons shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at V C c ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 500ft 


T A =0°C to +70°C 

V C c = +5.0V±10% 

CL = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Typ 


Max 


fMAX 


Maximum Clock frequency 


Waveform 1 


100 


130 




100 






MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q 


Waveform 1 


3.5 
5.0 


5.5 
7.0 


8.0 
10.0 


3.5 
5.0 




9.0 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
CP to Qi 


Waveform 1 


5.0 
7.5 


7.0 
9.5 


10.0 
12.0 


4.5 
7.0 




13.0 
13.0 


ns 


tpi_H 
tpHL 


Propagation delay 
CP to Q 2 


Waveform 1 


8.0 
9.5 


10.0 
11.5 


13.0 
14.5 


7.0 
9.0 




15.0 
15.5 


ns 


tpLH 
tpHL 


Propagation delay 
GP to Q 3 


Waveform 1 


10.5 
12.0 


12.5 
14.0 


15.5 
16.5 


10.0 
11.5 




17.0 
17.5 


ns 


tpHL 


Propagation delay 
MR to Q n 


Waveform 2 


4.0 


6.0 


9.0 


4.0 




9.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 500ft 


T A =0°C to +70°C 

V C c = +5.0V±10% 

CL = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Typ 


Max 


t w (H) 
tw(L) 


CP pulse width 


Waveform 1 


4.5 
3.5 






5.0 
4.0 






ns 


t w (H) 


MR pulse width 


Waveform 2 


3.5 






4.5 






ns 


tree 


Recovery time, MR to CP 


Waveform 2 


2.5 






3.0 






ns 
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AC WAVEFORMS 



■«— twC-) »|« WH)— » 



fc 



-H Wh 



Waveform 1. Propagation Delay, Clock to Output 



-JF — \ 



-WH)- 



\i. 



-w. »• 



On 



*s_^ 



Waveform 2. Propagation Delay, Master Reset Input to 
Output 

NOTE: V M - 1.5V. 



TEST CIRCUIT AND WAVEFORMS 



Vcc 



PULSE 
GENERATOR 



— (fi>-t- ©-MX ( ) t 1 



Test Circuit for Totem-Pole Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



NEGATIVE 
PULSE 



VM 



VM; 



r~-tTHL(tf) 

~H h-tTLH(W 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHUM)— 



90% 
VM 



90%- 
VM- 




AMP (V) 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FEATURES 

• 4-bit parallel load shift register 

• Independent 3-State buffer 
outputs, Q0-Q3 

• Separate Qs output for serial 
expansion 

• Asynchronous Master Reset 

DESCRIPTION 

The T395 is a 4-Bit Shift Register with 
serial and paraiiei synchronous operat- 
ing modes and four 3-State buffer out- 
puts. The shifting and loading operations 
are controlled by the state of the Parallel 
Enable (PE) input. When PE is High, 
data is loaded from the Parallel Data 
inputs (D -D 3 ) into the register syn- 
chronous with the High-to-Low transition 
of the Clock input (CP). When PE is Low, 
the data at the Serial Data input (Ds) is 
loaded into the Q flip-flop, and the data 
in the register is shifted one bit to the 
right in the direction (Q -* Q1 - 
Q2 -* Q3) synchronous with the nega- 
tive clock transition. The PE and Data 
inputs are fully edge-triggered and must 
be stable only one setup prior to the 
High-to-Low transition of the clock. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F395 


120MHz 


32rnA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
Vcc = 5V ± 10%; T A = 0°C to + 70°C 


16-Pin Plastic DIP 


N74F395N 


16-Pin Plastic SO 


N74F395D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D0-D3 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


Ds 


Serial data input 


1.0/1.0 


20juA/0.6mA 


PE 


Enable input 


1.0/1.0 


20juA/0.6mA 


MR 


Master Reset input (active-Low) 


1.0/1.0 


20/xA/0.6mA 


5E 


Output enable input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


CP 


Clock Pulse input 
(active falling edge) 


1.0/1.0 


20/uA/0.6mA 


Qs 


Serial expansion output 


50/33 


1.0mA/20mA 


Q0-Q3 


Data outputs (3-States) 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 









MH[T 




Uvcc 


°sLT 




UQo 


Do LI 




33 «h 


DjLT 




2BQ2 


°2E 




U03 


D 3 [T 




223°$ 


PE(T 




lo] cp 


QNOfF 




T]0E 






CD05241S 



LOGIC SYMBOL 






7 3 4 S 6 

Mill 


11 

LS04981S 


10 — c 


PE D Oi D 2 3 

CP Q s 

MR Qo ©1 ©2 O3 


Vcc - Pin 1 
GND - Pin 8 


■Tl III 

1 15 14 13 12 

6 



LOGIC SYMBOL (IEEE/IEC) 









-1±* 

is 

10hv 

2 

J 

J 

J 

JB 


R SRG4 

EN4 

M1 (LOAOl 

M2 [SHIFT] 

>C3«- 

H r 


15 

14 

13_ 

12 

11_ 


5 > 'v 


1,30 > 4V 


1,30 > 4V 


1,30 > 4 V 






LS04990S 
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The Master Reset (MR) is an asynchronous 
active-Low input. When Low, the MR over- 
rides the clock and all other inputs and clears 
the register. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, or large 



capacitive loads. The active-Low Output En- 
able (OE) controls all four 3-State buffers 
independent of the register operation. The 
data in the register appears at the outputs 
when OE is Low. The outputs are in the High- 
impedance "OFF" state, which means they 
will neither drive nor load the bus when OE is 



High. The output from the last stage is 
brought out separately. This output (Qs) is 
tied to the Serial Data input (Ds) of the next 
register for serial expansion applications. The 
Qs output is not affected by the 3-State buffer 
operation. 



LOGIC DIAGRAM 



DO 



(2) I— 



D S - 



_ (10) 
CP 



-_ (D 



^>>- 







-c[>-| 



(12) (11) 
©3 Qs 



Vcc "Pin 16 
GND = Pin 8 
( ) = Pin numbers 



D 



MODE SELECT— FUNCTION TABLE 



REGISTER 
OPERATING MODES 


INPUTS 


OUTPUTS 


MR 


CP 


PE 


Ds 


D n 


Qo 


Qi 


Q 2 


Q 3 


Reset (clear) 


L 


X 


X 


X 


X 


L 


L 


L 


L 


Shift right 


H 
H 


1 

4 


1 
1 


1 
h 


X 
X 


L 
H 


qo 
qo 


qi 

qi 


q2 
q2 


Parallel load 


H 
H 


i 


h 
h 


X 
X 


1 

h 


L 
H 


L 
H 


L 
H 


L 
H 



3-STATE BUFFER 
OPERATING MODES 


INPUTS 


OUTPUTS 


OE 


Q n (Register) 


Qo> Qi> Q2> Q3 


Qs 


Read 


L 
L 


L 
H 


L 
H 


L 
H 


Disable buffers 


H 
H 


L 
H 


Z 
Z 


L 
H 



H = High voltage level 

h = High voltage level one setup time prior to the High-to-Low clock transition 

L = Low voltage level 

I = Low voltage voltage level one setup time prior to the High-to-Low clock transition 

q n = Lower case letters indicate the state of the referenced output one setup time prior to the 

High-to-Low clock transition 

X = Don't care 

Z = High-impedance "OFF" state 

1 = High-to-Low transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


Qs 


40 


mA 


Q0-Q3 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK ' 


Input clamp current 






-18 


mA 


'oh 


High-level output current 


Qs 






-1 


mA 


Q0-Q3 






-3 


mA 


lOL 


Low-level output current 


Qs 






20 


mA 


Q0-Q3 


24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELEG 


TRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F395 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level 
output voltage 


Qs 


Vcc = MIN, 
V| L = MAX, 
V| H » MIN 


l H = -1mA 


±10% V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Q0-Q3 


Iqh = -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


Vol 


Low-level output voltage 


Vcc - MIN, V, L = MAX, 
V| H = MIN, l 0L = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Voc-MIN, l,-l, K 




-0.73 


-1.2 


V 


h 


Input current at 
maximum input voltage 


Vcc - MAX, V, - 7.0V 






100 


A*A 


Iih 


High-level input current 


V C c - MAX, V| = 2.7V 






20 


A*A 


Iil 


Low-level input current 


V C c - MAX, V, - 0.5V 






-0.6 


mA 


l0ZH 


OFF-state current High- 
level voltage applied 


Q0-Q3 
only 


Vcc = MAX, V = 2.7V 






50 


JuA 


'OZL 


OFF-state current Low- 
level voltage applied 


Q0-Q3 
only 


Vcc - MAX, V - 0.5V 






-50 


HA 


los 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


'cch 


V CC " MAX 


MR - PE = D n - D s = 4.5V, 
5E = GND, CP = J 




33 


48 


mA 


ICCL 


PE = 4.5V, 

MR = UE = D n = D s = GND, 




35 


50 


mA 


•ccz 


C5E - 4.5V, 

MR = D n - D s - GND 




32 


46 


mA 



B 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc * 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F395 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock 
frequency 


Waveform 1 


105 


120 




95 




MHz 


tPLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


3.5 
5.0 


6.0 
8.0 


8.5 
11.0 


3.5 
5.0 


9.5 
11.5 


ns 


tPLH 
tPHL 


Propagation delay 
CP to Q s 


Waveform 1 


5.0 
5.5 


6.5 
7.0 


9.0 
9.5 


4.5 
5.0 


10.0 
10.0 


ns 


tPHL 


Propagation delay, 
MR to Q n 


Waveform 2 


5.0 


7.5 


10.0 


5.0 


10.5 


ns 


tPHL 


Propagation delay, 
MR to Q s 


Waveform 2 


4.5 


6.5 


8.5 


4.5 


9.0 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 4 
Waveform 5 


4.0 
3.5 


6.5 
6.0 


9.0 
8.0 


4.0 
3.5 


10.0 
8.5 


ns 


tPHZ 
tpLZ 


Output disable time 
from High or Low 


Waveform 4 
Waveform 5 


1.0 
1.0 


2.5 
3.5 


4.5 
5.5 


1.0 
1.0 


5.5 
6.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F395 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(U 


Setup time, High or Low 
D n to CP 


Waveform 3 


1.0 
1.0 






1.0 
1.5 




ns 


th(H) 
th(U 


Hold time, High or Low 
D n to CP 


Waveform 3 


1.0 
1.5 






1.0 
1.5 




ns 


ts(H) 
ts(U 


Setup time, High or Low 
PE to CP 


Waveform 3 


6.5 
4.0 






7.0 
5.0 




ns 


th(H) 
th(U 


Hold time, High or Low 
PE to CP 


Waveform 3 
















ns 


tw(H) 
tw(U 


CP pulse width, 
High or Low 


Waveform 1 


5.0 
4.0 






5.5 
4.5 




ns 


tw(U 


MR pulse width Low 


Waveform 2 


2.5 






3.0 




ns 


tree 


Recovery time 
MR to CP 


Waveform 2 


6.0 






7.0 




ns 
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AC WAVEFORMS 



Vm 



h-tpHL~ 



Qn.Qs 



£* *cs f 



"•"tpLH* 



\vjj_ 



)fZ 



Waveform 1. Clock to Output Delays 
and Clock Pulse Width 




/ =\ 



Waveform 3. Parallel Enable and Data Setup and Hold 
Times 



\i 



— t PZL - 



V 



v M 



J 



v M 



♦•PHL* 



Qn.Q. 






Waveform 2. Master Reset Pulse Width, Master Reset 

to Output Delay and Master Reset to Clock Recovery 

Time 



In. 



F 



~-t P2M — 



"•"IpMZ"* 



r- 



r v oi 



.H-0-3V 



Waveform 4. 3-State Output Enable Time to High Level 
and Disable Output Time From High Level 



jf 



*- ! PL2- 



& 



I— V OL + 0.3V 

WF0607AS 

Waveform 5. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



B 



March 13, 1987 



6-423 



Signetics FAST Products 



Product Specification 



Shift Register 



FAST 74F395 



TEST CIRCUIT AND WAVEFORMS 



vcc 



rVU/. 




OV NEGATIVE 

PULSE 



POSITIVE 
PULSE 



VM 



vm 




H— tTHL(tf) 
— »TLH(tr) 



tTLH(»r)~H 
tTHL(tf)— 



90% 
VM 



-tw- 



Test Circuit for 3-State Outputs and 
Totem-Pole Output (Q s ) 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpZH 
tpZL 
tpHZ 
tpLZ 


open 
closed 
open 
closed 



• AMP (V) 



■ AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Select inputs from two data 
sources 

• Fully positive edge-triggered 

• Both True and Complementary 
outputs -T398 

DESCRIPTION 

The 'F398 and 'F399 are the logical 
equivalent of a quad 2-input multiplexer 
feeding into four edge-triggered flip- 
flops. A common Select input deter- 
mines which of the two 4-bit words is 
accepted. The selected data enters the 
flip-flops on the rising edge of the clock. 
The 'F399 is the 16-pin version of the 
'F398, with only the Q outputs of the flip- 
flops available. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F398 


120MHz 


25mA 


74F399 


120MHz 


22mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


Plastic DIP 


N74F398N, N74F399N 


20-Pin Plastic SOL 


N74F398D 


16-Pin Plastic SO 


N74F399D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


loa ~ 'Od 


Data inputs from source 


1.0/1.0 


20/xA/0.6mA 


ha-hd 


Data inputs from source 1 


1.0/1.0 


20juA/0.6mA 


S 


Common select input 


1.0/1.0 


20/xA/0.6mA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20MA/0.6mA 


Qa-Qd 


Register true outputs 


50/33 


1.0mA/20mA 


Qa-^d 


Register complementary 
outputs ('F398) 


50/33 


1.0mA/20mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F398 


s|T 




Uvcc 


Q.n 




H]Od 


QaLI 




]s]Q<» 


»Oa [I 




IZJlod 


n«[T 




niHd 


hbLT 




H]hc 


lobLT 




Hloc 


QbIT 




njQc 


a* LI 




l]Qc 


gnd[To 




Tl]CP 






CD05250S 



T398 



4 5 7 6 14 15 17 16 



11 



>0a >1a 'Ob lib '0c he 'Od hd 



Qa Q a Qb Qb Qc Qc Qd Qd 

Itlfltl? 

2 3 9 8 12 13 19 18 

LS05000S 



V cc = Pm 20 
GND = Pin 10 



F398 




MUX 








G1 






11 








~s 


T 


r 


2 


T.2D 




1,20 




„^ 3 


j 

14 




2^, 8 








]S 






^ 13 
19 








iei 






^ 18 






LS05020S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



T399 


sU 




Uvcc 


Q «U 




UQ d 


■o«[T 




BJ'od 


iia(T 




ID'td 


iibU 




HIllc 


iob[T 




ni'oc 


QbU 




10]Qc 


gnd(T 




TJcp 






CD05260S 



The 'F398 and 'F399 are high-speed quad 2- 
port registers. They select 4 bits of data from 
either of two sources (Ports) under control of 
a common Select input (S). The selected data 
is transferred to a 4-bit output register syn- 
chronous with the Low-to-High transition of 
the Clock input (CP). The 4-bit D-type output 
register is fully edge-triggered. The Data in- 
puts (lox. hx) and Select input (S) must be 
stable only a setup time prior to and hold time 
after the Low-to-High transition of the Clock 
input for predictable operation. The 'F398 has 
both Q and Q outputs. 

LOGIC DIAGRAM 



'F399 



4 6 5 11 12 14 13 



JLL 



lOa Ha lob lib ( 0c He tad 'id 



Qb 



- Pin 20 
D -Pin 10 



F399 



1 

9 

J 

J 

J 

J 

11 

12 


MUX 
01 
>C2 


r 




T.2D 
1.2D 


2 




7 




10 


14 








T3 


15 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


S 


■o 


I1 


Q 


Q* 


1 


1 


X 


L 


H 


1 


h 


X 


H 


L 


h 


X 


I 


L 


H 


h 


X 


h 


H 


L 



*F398 only 

I = Low voltage level one setup time prior to 

the Low-to-High clock transition 
h - High voltage level one setup time prior 

to the Low-to-High clock transition 
L = Low voltage level 
H = High voltage level 
X = Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


•lK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F398, 74F399 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN, V| L = MAX, 
Ioh = MAX, V, H = MIN 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, V| L = MAX, 
Iol = MAX, V| H = MIN 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V| = 7.0V 






100 


ma 


Iih 


High-level input current 


Vcc = MAX, V, = 2.7V 






20 


ma 


In 


Low-level input current 


Vcc - MAX, V, = 0.5V 






-0.6 


mA 


tos 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


•cc 


Supply current 4 (total) 


'F398 






25 


38 


mA 


'F399 


vcc MAA 






22 


34 







NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Icch V| N - GND; Iccl - Open 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F398, 74F399 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500n 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500S2 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


120 




90 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q or 5 


Waveform 1 


3.0 
3.0 


5.7 
6.5 


7.5 
8.5 


3.0 
3.0 


8.5 
9.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F398, 'F399 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500S2 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C| = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t 8 (H) 
t s (L) 


Setup time, High or Low 
l n to CP 


Waveform 2 


3.0 
3.0 






3.0 
3.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
l n to CP 


Waveform 2 


1.0 
1.0 






1.0 
1.0 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
S to CP 


Waveform 2 


7.5 
7.5 






8.5 
8.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
S to CP 


Waveform 2 
















ns 


t w (H) 
tw(U 


CP pulse width, High or Low 


Waveform 1 


4.0 
6.0 






4.0 
6.0 




ns 



AC WAVEFORMS 



-1"MAX- 




— tpHL-H 



Waveform 1. Clock to Output 
Delays and Clock Pulse Width 



•v M 




*— t s (L>- 



h-t 8 (H)— 



t'v m Vwi^ M 



• tW(H) - 



-«h<H) 



Waveform 2. Data Setup and Hold Times 



NOTE: For all waveforms, Vm = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 



VCC 



PULSE 
GENERATOR 



Vim Vout 

— £)— p O.U.T. ( o ) t — i 

MY hi' 



NEGATIVE 
PULSE 



VM 



♦-tTHL(tf) 
-H h~tTLH(tr) 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHL(tl)— 



• AMP (V) 



90% 
VM 



VM- 



-tw- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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FEATURES 

• Status flip-flop for interrupt 
commands 

• Asynchronous or latched 
Receiver modes 

• 'F412 Non-inverting 
'F432 Inverting 

• 3-State outputs 

• 300mil-wide Slim DIP package 

• Functional equivalent to Intel 
8212 except that 'F432 has 
inverting outputs 

DESCRIPTION 

The 'F412/'F432 are 8-bit latch with 3- 
State output buffers. Also included is a 
status flip-flop for providing device-busy 
or request-interrupt commands. 

Separate Mode (M) and Select (So, S^ 
inputs allow data to be stored with the 
outputs enabled or disabled. The de- 
vices can be also be operated in a fully 
transparent mode. 

Both 'F412 and T432 are functional 
equivalent to the Intel 8212 except that 
'F432 has the inverting outputs. 



'F412 Multi-Mode Buffered Latch, Non-Inverting (3-State) 
'F432 Multi-Mode Buffered Latch, Inverting (3-State) 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F412 


8.0ns 


45mA 


74F432 


9.0ns 


50mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F412N, N74F432N 


24-Pin Plastic SOL 


N74F412D, N74F432D 



NOTE: 

1 . For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 7 


Data Inputs 


1.0/1.0 


20juA/0.6mA 


So, S-i 


Select Inputs 


1.0/1.0 


20/uA/0.6mA 


STB 


Strobe Input 


1.0/1.0 


20//A/0.6mA 


M 


Mode Control Input 


1.0/1.0 


20/uA/0.6mA 


MR 


Master Reset Input 


1.0/1.0 


20juA/0.6mA 


INT 


Interrupt Output 


50/40 


1 mA/24mA 


Q0-Q7 


Data Latched Outputs 


50/40 


1 mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



'F412 


Sod 




H V C C 


m GE 




HI INT 


Do LI 




m d 7 


QoLt 




m qt 


Di[T 




U D 6 


O1E 




13 Qe 


d 2 LI 




U d 5 


Q2 E 




13 Qs 


d 3 E 




]U D 4 


o 3 rjo 




ID 04 


STB Ql 




33 MR 


GNO (H 




Us, 






CD05401S 



LOGIC SYMBOL 








T412 




3 

| 


5 

I 


7 9 16 18 20 22 

1 1 1 1 1 1 






°0 


D i 


D 2 D 3 D 4 D 5 D 6 D 7 




1 -0 


»0 








13 


S 1 








14 —O 


MR 




INT 


O— 23 


11 


STB 








2 


M 










°0 


°i 


Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 






I 
4 


1 

6 


1 1 1 1 1 1 

8 10 15 17 19 21 








LS05092S 


Vqc = Pin 24 
GND = Pm 12 







LOGIC SYMBOL (IEEE/IEC) 



T412 





[l/O PORT] 


13 


& 


-a1 
-G1 


14 ^ 


-1R2 
R2/Z3 
>S 2- 


Q4 

4C5 

1CS/EN6 
-1EN6 
-3R 


r 




50 


6V 


-— — 








_i — 




_11_ 




_J1_ 




_i!L 
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PIN CONFIGURATION 



'F432 


5oU 




SI Vcc 


M [T 




m INT 


Dog 




M Dr 


5otZ 




E9r 


OiE 




D De 


5iE 




lOi 


o 2 U 




m d 5 


fcE 




ass 


03 [I 




io< 


$s Go 




H] Q4 


STB Gi 




HI Ml 


GND GI 




ills. 






CD05391S 



FUNCTIONAL DESCRIPTION 

This high-performance eight-bit parallel ex- 
pandable buffer register incorporates pack- 
age and mode selection inputs and an edge- 
triggered status flip-flop designed specifically 
for implementing bus-organized input/output 
ports. The 3-State data outputs can be con- 
nected to a common data bus and controlled 
from the appropriate select inputs to receive 
or transmit data. An integral status flip-flop 
provides busy or request interrupt commands. 

FUNCTION TABLE 

(for Data Latches) 



LOGIC SYMBOL 






T432 




3 S 

| | 


7 • W 13 SO 22 

I I I I I I 






°0 D 1 


D 2 °3 °4 °8 °9 °7 




1 -0 s 






13 — 


«1 






14 -C MR 


m 


>- 23 


11 


STB 






2 — 


M 








«0 «1 


B 2 °S ^4 °5 °8 °7 






1 1 

4 e 


I I I I I I 

• 10 IS 17 10 21 






LS05102S 


Vqc - Pin 24 
GND-Pin 12 





LOGIC SYMBOL (IEEE/IEC) 



The eight data latches are fully transparent 
when the internal gate enable, G, input is 
High and the outputs are enabled. Latch 
transparency is selected by the mode control 
(M), select (So and Si), and the strobe (STB) 
inputs and during transparency each data 
output (Q n ) follows its respective data input 
(D n ). This mode of operation can be terminat- 
ed by clearing, de-selecting, or holding the 
data latches. 

An input mode or an output mode is select- 
able from the M input. In the input mode, 



INPUTS 


DATA 
IN 


DATA OUT 


OPERATING 
MODE 


MR 


M 


So 


Si 


STB 


'F412 


'F432 


L 


H 


H 


X 


X 


X 


L 


H 


Clear 


L 


L 


L 


H 


L 


X 


L 


H 




X 


L 


X 


L 


X 


X 


Z 


Z 


De - select 


X 


L 


H 


X 


X 


X 


Z 


Z 




H 


H 


H 


L 


X 


X 


Qo 


Qo 


Hold 


H 


L 


L 


H 


L 


X 


Qo 


Qo 




H 


H 


L 


H 


X 


L 


L 


H 


Data Bus 


H 


H 


L 


H 


X 


H 


H 


L 




H 


L 


L 


H 


H 


L 


L 


H 


Data Bus 


H 


L 


L 


H 


H 


H 


H 


L 






M = L, the eight data latch inputs are enabled 
when the strobe is High regardless of device 
selection. If selected during an input mode, 
the outputs will follow the data inputs. When 
the strobe input is taken Low, the latches will 
store the most-recently setup data. 

In the output mode, M = H, the output buffers 
are enabled regardless of any other control 
input. During the output mode the content of 
the register is under control of the select (So 
and S^ inputs. 

FUNCTION TABLE 

(for Status Flip-flop) 



B 



INPUTS 


INT 


MR 


So 


Si 


STB 


L 
L 
H 
H 


H 
X 
X 
L 


X 

L 
X 

H 


X 
X 

t 
X 


H 
H 
L 

L 



NOTES: 

H = High voltage level 
L - Low voltage level 
X =» Don't care 
T = Low-to-High clock transition 
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LOGIC DIAGRAM for F412 



Vcc - Pm 24 
GND-Pin 12 
( ) «Pin numbers 




-Q? (21) 
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LOGIC DIAGRAM for F432 



V C c - Pm 24 
GND-Pin 12 
( ) -Pin numbers 



to- 



(11) STB 
<2)M 

(1) $) 
(13)5, 



=o 



(3) Do 

(5)0! 

(7) D 2 

(9)03 

(«) D 4 

(18) Ds 

(20) D 6 

(22) Or 
(14) MR 



^&>\ 



PRESET 

^T Q 

-0> CP 




INT (23) 



;jg-- = 5> — ; 

( JG CLR Q | ' 



-o^o 



-Qs (17) 



-Q 7 (21) 
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DATA 


LATCH 


ES FUNCTION TABLE 








INPUTS 


DATA 
IN 


DATA OUT 


OPERATING 
MODE 


m 


M 


§0 


St 


STB 


•F412 


'F432 


L 

L 


H 
L 


H 
L 


X 

H 


X 

L 


X 
X 


L 
L 


H 
H 


Clear 


X 
X 


L 
L 


X 

H 


L 
X 


X 
X 


X 
X 


2 
Z 


Z 
Z 


De-select 


H 
H 


H 
L 


H 

L 


X 

H 


X 
L 


X 
X 


Qo 
Qo 


Qo 
So 


Hold 


H 
H 


H 
H 


L 
L 


H 
H 


X 
X 


L 
H 


L 
H 


H 
L 


Data Bus 


H 
H 


L 
L 


L 
L 


H 
H 


H 
H 


L 
H 


L 
H 


H 
L 


Data Bus 



H - High voltage level 
L « Low voltage level 
X - Don't care 
Z » High-impedance 

STATUS FLIP-FLOP 
FUNCTION TABLE 



INPUTS 


OUTPUT 


Sir 


So 


Si 


STB 


INT 


L 


H 


X 


X 


H 


L 


X 


L 


X 


H 


H 


X 


X 


i 


L 


H 


H 


H 


X 


L 



H - High voltage level 
L - Low voltage level 
X - Don't care 
4- High-to-Low clock transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


this table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5.0 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


INT 


40 


mA 


Q0-Q7 


48 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V,L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


>OH 


High-level output current 


INT 






-1.0 


mA 


Q0-Q7 






-3.0 


mA 


lOL 


Low-level output current 


INT 






20 


mA 


Q0-Q7 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F412, 74F532 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, 
V, L = MAX, 
V| H - MIN 


Ic-H^-lmA 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


•oh = -3mA 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 
V| L = MAX, 
V| H = MIN 


Iql - MAX 


±10% Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, ||-|, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V, - 7.0V 






100 


J«A 


>IH 


High-level input current 


V CC - MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c = MAX, V, = 0.5V 






-0.6 


mA 


'OZH 


OFF-state output current, 
High-level voltage applied 


Vcc - MAX, V = 2.7V 






50 


HA 


'OZL 


OFF-state output current, 
Low-level voltage applied 


V C c = MAX, V - 0.5V 






-50 


M 


tos 


Short-circuit output current 3 


Vcc - MAX, V - 0.0V 


-60 




-150 


mA 


■cc 


Supply current 
(total) 


'F412 


'cch 


V C c - MAX 




35 


50 


mA 


>CCL 




45 


60 


mA 


Iccz 




45 


60 


mA 


•F432 


'CCH 


V C c - MAX 




40 


55 


mA 


ICCL 




50 


70 


mA 


'ccz 










50 


65 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing l s> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F412 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = soon 


T A = 0°C to +70°C 

Vcc = +5.0V ±10% 

C L = 50pF 

R L s 500S2 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
D n to Q n 


Waveform 1 


3.5 
2.0 


6.0 
3.5 


8.5 
6.5 


3.0 
2.0 


9.5 
7.5 


ns 


tPLH 
tPHL 


Propagation delay 
S , Si or STB to Q n 


Waveform 1, 2 


7.5 
7.0 


13.0 
9.0 


17.0 
14.0 


7.0 
6.5 


18.5 
15.0 


ns 


tPLH 
tPHL 


Propagation delay 
So or S! to INT 


Waveform 1, 2 


3.0 
3.0 


6.0 
6.5 


9.5 
10.5 


3.0 
3.0 


10.5 
11.5 


ns 


tPHL 


Propagation delay 
MR to Q n 


Waveform 1 


6.0 


8.0 


12.0 


5.5 


13.0 


ns 


tpHL 


Propagation delay 
STB to INT 


Waveform 2 


6.5 


10.0 


13.0 


5.5 


15.0 


ns 


tpZH 
tpZL 


Output Enable time to High or 
Low level So to Q n 


Waveform 5 
Waveform 6 


7.0 
7.0 


9.0 
10.0 


12.5 
13.5 


6.0 
6.0 


14.0 
15.0 


ns 


tPHZ 
tPLZ 


Output Disable time from High 
or Low level So to Q n 


Waveform 5 
Waveform 6 


4.5 
6.5 


7.5 
12.0 


10.5 
15.0 


4.0 
6.0 


12.0 
16.5 


ns 


tpZH 
tpZL 


Output enable time to High or 
Low level Si to Q n 


Waveform 5 
Waveform 6 


6.0 
6.0 


10.0 
9.0 


13.0 
12.0 


5.0 
5.5 


14.0 
13.0 


ns 


tPHZ 
tPLZ 


Output disable time from High 
or Low level S-| to Q n 


Waveform 5 
Waveform 6 


4.0 
6.5 


6.0 
10.0 


9.5 
13.5 


3.5 
6.0 


10.5 
15.0 


ns 


tpZH 
tpZL 


Output enable time to High or 
Low level M to Q n 


Waveform 5 
Waveform 6 


5.0 
5.0 


8.5 
8.5 


11.0 
11.0 


4.5 
4.5 


12.0 
12.0 


ns 


tPHZ 
tPLZ 


Output disable time from High 
or Low level M to Q n 


Waveform 5 
Waveform 6 


4.0 
6.0 


6.5 
9.5 


9.0 
12.5 


3.5 
5.5 


10.0 
14.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F412 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = soon 


T A = 0°C to +70°C 

Vcc = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(L) 


Setup time, High or Low 
D n to S , S! or STB 


Waveform 3 










1.0 
1.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to S , S 1f STB, or M 


Waveform 3 


8.0 
8.0 






9.0 
9.0 




ns 


t w (H) 

ML) 


S , Si, M, or STB pulse 
Pulse width, High or Low 


Waveform 3 


8.0 
8.0 






9.0 
9.0 




ns 


ML) 


MR pulse width 


Waveform 4 


8.0 






9.0 




ns 


tree 


Recovery time 
MR to STB 


Waveform 4 














ns 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F432 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
D n to Q n 


Waveform 2 


4.5 
2.5 


7.5 
4.5 


10.5 
7.0 


4.0 
2.5 


12.0 
8.0 


ns 


tpLH 
tpHL 


Propagation delay 
S , Si or STB to Q n 


Waveform 1, 2 


8.5 
6.0 


14.0 
9.5 


17.0 
13.0 


8.0 
5.5 


19.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
S or Si to INT 


Waveform 1, 2 


3.0 
3.5 


6.0 
6.5 


9.5 
10.0 


2.5 
3.0 


10.5 
10.5 


ns 


tpLH 


Propagation delay 
MR to Q n 


Waveform 2 


8.0 


12.0 


16.0 


7.5 


17.0 


ns 


tpHL 


Propagation delay 
STB to INT 


Waveform 2 


7.0 


10.0 


13.5 


6.5 


14.5 


ns 


tpZH 
tpZL 


Output Enable time to High or 
Low level So or Si to Q n 


Waveform 5 
Waveform 6 


6.0 
6.0 


9.0 
11.0 


12.5 
14.0 


5.5 
5.5 


14.0 
15.0 


ns 


tpHZ 
tpi_Z 


Output Disable time from High 
or Low level S or S! to Q n 


Waveform 5 
Waveform 6 


4.0 
6.0 


7.5 
11.5 


11.5 
15.0 


3.5 
5.5 


12.5 
16.5 


ns 


tpZH 
tpZL 


Output enable time to High or 
Low level M to Q n 


Waveform 5 
Waveform 6 


5.0 
6.0 


7.5 
8.0 


11.0 
11.5 


4.5 
5.5 


12.0 
13.0 


ns 


tpHZ 
tpLZ 


Output disable time from High 
or Low level M to Q n 


Waveform 5 
Waveform 6 


3.5 
6.0 


6.0 
10.0 


9.5 
13.0 


3.0 
5.5 


10.5 
13.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F432 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n to S , Si or STB or M 


Waveform 3 










1.0 
1.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to §o. Si or STB or M 


Waveform 3 


9.0 
8.0 






9.5 
8.5 




ns 


t w (H) 
tw(L) 


S , Si, M or STB 

Pulse width, High or Low 


Waveform 3 


8.0 
8.0 






9.0 
9.0 




ns 


tw(D 


MR pulse width Low 


Waveform 4 


8.0 






9.0 




ns 


tree 


Recovery Time MR to STB 


Waveform 4 














ns 
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AC WAVEFORMS 



-*PLH +- "* *F 






WF21570S WF21580S 

Waveform 1. Propagation Delay for Non-Inverting Outputs Waveform 2. Propagation Delay for Inverting Outputs 



t S (D-»- 



S v M, STB 



t H (L)|-«- |^_t s (H)-^ 



?*** V" 7 ^~ 



-t w (H)_ 
-t W (L)- 



\^__/^' 



^ A^ / ^ 



- t H (H) 



-t w (L) ». 



"«— W *• 



M, S t ,STB 



M,S 



v. 



F 



Waveform 3. Setup and Hold Times 



/ 



Qn.Qn 









Waveform 4. Recovery Times 



Jfc ^ 



■<-t pzL H 



*«PU> 



V" /K-^ V OL+ 0.3V 



Waveform 5. 3-State Output Enable Time to High Level Waveform 6. 3-State Output Enable Time to Low Level 



and Output Disable Time From High Level 



and Output Disable Time From Low Level 



NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 



B 
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TEST CIRCUIT AND WAVEFORMS 




PULSE 
GENERATOR 




VOUT 

-9" 



r l—o 7 OV NEGATIVE 

PULSE 



POSITIVE 
PULSE 



V M 




tTHL(tf) 
k-tTLH(tr) 



tTLH0r)-H 
tTHL(tf)-* 



90% 
VM 



VM 



Test Circuit for 3-State Outputs 



V M - 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



. AMP (V) 




FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators 
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FAST Products 



FAST 74F455, 74F456 

Buffers/Drivers 

'F455 Octal Buffer/Line Driver with Parity, Inverting (3-State) 

'F456 Octal Buffer/Line Driver with Parity, Non-Inverting 

(3-State) 

Product Specification 



FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/uA in 
High and Low states) 

• 'F455 combines 'F240 and T280A 
functions in one package 

• T456 combines 'F244 and 'F280A 
functions in one package 

• F455A and 'F456A are center pin 
versions of the 'F655A and 
'F656A respectively 

• 'F455 Inverting 
'F456 Non-inverting 

• 3-State outputs sink 64mA and 
source 15mA 

• 24-pin plastic Slim DIP (300mil) 
package 

• Broadside pinout simplifies PC 
board layout 

DESCRIPTION 

The 'F455 and 'F456 are octal buffers 
and line drivers with parity generation/ 
checking designed to be employed as 
memory address drivers, clock drivers, 
and bus-oriented transmitters/receivers. 
These parts include parity generator/ 
checker to improve PC board density. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F455 


6.5ns 


64mA 


74F456 


7.5ns 


64mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP 


N74F455N, N74F456N 


24-Pin Plastic SOL 


N74F455D, N74F456D 



NOTE: 

1 . For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


In 


Data input 


2.0/0.066 


40juA/40|uA 


PI 


Parity input 


1.0/0.033 


20juA/20juA 


OEi, OE 2 


3-State output enable inputs 
(active-Low) 


1.0/0.033 


20/xA/20juA 


Y n 


Data output ('F455) 


750/106.7 


15mA/64mA 


Y n 


Data output ('F456) 


750/106.7 


15mA/64mA 


Se, 2 


Parity outputs 


750/106.7 


15mA/64mA 



D 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





T455 




oe,ci 




Hl*o 


Ol, [2 




H^E 


pi [T 




m% 


•oLt 




m% 


mi 




iv 2 


«2 LI 




iHgnd 


VccE 




i|]gnd 


l 3 E 




B y 3 


UE 




iUy 4 


i 5 Qo 




2HY5 


'eQl 




B% 


«7 LH 




m y 7 






CD07280S 



'F455 



4 5 6 8 9 10 11 12 

M I N I M 



«0 h «2 l 3 U U '6 h 



1 — O OE, 'F455 J E 



mTYYTT 

22 21 20 17 16 15 14 13 



V cc = Pm 16 
GND = Pin 18 





'F455 




3 — 
2 — 

5 — ■ 

6 — 

8 — 

9 — 
10 — 
tl — 
12 — 






— 23 

— 24 

^22 
^- 21 
^20 
^-17 
^« 
^-15 
^- 14 
^13 


P3 
>1 


EN4 


2K 
3, 5,6, 7, 8 [EVEN] 
9,10,11.12 

3,5,6,7,8[0DD1 
9,10,11,12 


bi 


H 


25 4A 


Z6 


27 


28 


29 


ZK> 


Z11 


212 






LS08841S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



T456 


OE.CI 




U*o 


si, d 




U*E 


pi (T 




Uy 


'oE 




2TJY, 


'id 




Uy 2 


i 2 d 




1§]GND 


VccE 




iUgnd 


I3GE 




13 y 3 


ue! 




HI Y 4 


'5 Do 




!)Y 5 


'elU 




IK 


•r in 




Uy 7 






CD07290S 



FUNCTION TABLE 



H = High voltage level 
L = Low voltage level 
X = Don't care 
Z = High-impedance level 



T456 



456891011 12 





MINIM 




'O '1 '2 'a '4 '5 '6 «7 


3 

1—0 
2—0 


OE. 'F456 ^ E 

oil z <> 




Y YiY 2 Y 3 Y 4 Y 5 Y 6 Y 7 



TT 



-23 
-24 



22 21 20 17 1$ 15 14 13 



V cc = Pm 16 

GND = Pin 18 and 19 



INPUTS 


DATA OUTPUTS 


OE1 


0E 2 


'n 


'F455 


'F456 


L 


L 


L 


H 


L 


L 


L 


H 


L 


H 


H 


X 


X 


Z 


Z 


X 


H 


X 


Z 


Z 





T456 




3 — - 

2 — 

4 — 

5 — 

6 — 

8 — 

9 — ■ 
w — 
tl — 
12 — 






— 23 

— 24 

— 22 

— 21 

— 20 

— 17 

16 

— 15 

— 14 

13 


P3 


EN4 


2K 
3, 5, 6, 7, 8 [EVEN] 
9,10,11,12 

3, 5, 6, 7, 8 [ODD] 
9,10,11,12 


h 


H 


Z5 4A 


Z6 


zr 


za 


Z9 


zio 


Z11 


212 






LS08840S 



INPUTS 


PARITY 
OUTPUTS 


Number of inputs 
High (PI, I0-I7) 


2 E 


So 


Even- 0, 2, 4, 6, 8 


H 


L 


Odd- 1, 3, 5, 7, 9 


L 


H 


Any OE = High 


Z 


Z 
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LOGIC DIAGRAM FOR 'F456 (*outputs are inverted for T455) 

















.->~: 








>~- 

>J 

— >~r 
— >-- 

I — >~ 

r->M- 
r->— 


V- 








— >~ 


1 y 


i— c~ 






l— >~ 




-V" 




-aJS— 23 £ E 
j>— 24 *„ 

J—' - 
-[V— 20 *Y 2 

-fe— 17 *Y 3 
-[>— 15 *Y 5 
-N— 13 *Y 7 


-- >~ 






¥^ 


£r 








i 








4 














5E, 10—, 
OEj 20 


-T"V 


1L>° 


LD03500S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 1 

Unless otherwise noted these limits are 


his table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


128 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


>IK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-15 


mA 


"OL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F455, 74F456 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC = MIN, 
V| L = MAX, 

V| H - MIN 


Ioh - -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


l H B -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


V CC = MIN, 
Vil = MAX, 
V| H - MIN 


Iol = 48mA 


±10%V CC 




0.35 


0.50 


V 


Iql = 64mA 


±5%V C c 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V C c = MIN, I|-I|k 




-0.73 


-1.2 


V 


1. 


Input current at maximum 
input voltage 


V C c = 0.0V, V| = 7.0V 






100 


HA 


llH 


High-level input current 


In 


V C c - MAX, V| = 2.7V 






40 


MA 


PI, OE, OE 2 


20 


ma 


IlL 


Low-level input current 


In 


V C c - MAX, V, - 0.5V 






-40 


ma 


PI, OE, OE 2 


-20 


juA 


'OZH 


Off-state current High-level 
voltage applied 


V C c = MAX, V - 2.7V 






50 


MA 


•OZL 


Off-state current Low-level 
voltage applied 


V CC - MAX, V - 0.5V 






-50 


ma 


•os 


Short-circuit output current 3 


V CC - MAX 


-100 




-225 


mA 


•cc 


Supply current (total) 


•cch 


Vcc = MAX 




50 


80 


mA 


'CCL 




78 


110 


mA 


'ccz 










63 


90 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc " 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



D 



SYMBOL 






TEST CONDITIONS 


74F455, 74F456 


UNIT 


PARAMETER 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
In to Y n 


'F455 


Waveform 1 


2.0 
1.0 


4.5 
2.0 


6.5 
4.0 


2.0 
1.0 


7.5 
4.5 


ns 


tPLH 
tpHL 


Propagation delay 
In to Y n 


'F456 


Waveform 2 


2.0 
2.5 


4.5 
5.0 


6.5 
7.0 


2.0 
2.5 


7.0 
7.5 


ns 


tpi_H 
tpHL 


Propagation delay 
l n to2 E . 2 


Waveform 1, 2 


5.5 
5.5 


10.0 
11.0 


13.0 
14.5 


5.5 
5.5 


14.0 
16.5 


ns 


tpZH 
tpZL 


Enable Time to High level 
Enable Time to Low level 


Waveform 3 
Waveform 4 


4.0 
4.0 


7.0 
8.0 


9.5 
10.5 


4.0 
4.0 


10.5 
11.5 


ns 


tpHZ 
tpLZ 


Disable Time from High level 
Disable Time from Low level 


Waveform 3 
Waveform 4 


1.5 
2.0 


4.0 
5.0 


6.5 
7.5 


1.5 
2.0 


7.5 
8.0 


ns 
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AC WAVEFORMS 



i\* \ VM 



H*tpHL* 



Yn,£ E> £0 



\ 



iF" te 



-*PLH* 



V M 



/^ 



Y n , £ E , Sq J£ V M 



*-*PHL-^ 



\vm 



WF0754LS 

Waveform 1. Propagation Delay for l n to 2 E , 2q> Y n 



WF2122BS 

Waveform 2. Propagation Delay for l n to 2 E , Zq, Y n 



fc 



/ 



— ^M— 



£ E E 



M 
— , PMZ- 



OEn 



V 



.F 



r v QH- 



— IpzL— 



E, ^O 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



\ 



r 

*-«PLZ- 



V M 



£ E> £ 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 




NOTE: For all waveforms, V M - 1 5V 



TEST CIRCUIT AND WAVEFORMS 




t— o70 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



VM- 




— tTHL(tf) 

— tTLH(tr) 



tTLH0r)-H 
tTHL(tf)— 



90% 
VM 




Test Circuit for 3-State Outputs 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zqut 

of pulse generators. 
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FEATURES 

• Compares two 8-blt words in 
6.5ns typical 

• Expandable to any word length 

• High-Speed version of ALS688 

DESCRIPTION 

The 'F521 is an expandable 8-bit com- 
parator. It compares two words of up to 
8 bits each and provides a Low output 
when the two words match bit for bit. 
The expansion input Ia . b also serves 
as an active-Low enable input. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F521 


7.0ns 


20.0mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
Vcc = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F521N 


20-Pin Plastic SOL 


N74F521D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A7 


Word A inputs 


1.0/1.0 


20/uA/0.6mA 


B0-B7 


Word B inputs 


1.0/1.0 


20juA/0.6mA 


T A -B 


Expansion or enable input 
(active-Low) 


1.0/1.0 


20/uA/0.6mA 


Qa-b 


Identity output (active-Low) 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









Ta.bGZ 




SJ v cc 


Ao(T 




1&A.I 


Bod 




jS B 7 


A1 [T 




13 A * 


B,U 




U Be 


AaLt 




D *• 


B2 LI 




j3 B5 


A8LL 




3S *« 


BsCE 




33 B 4 


qndQo 




m A4 






CDOS410S 



1 




A 




18 — 


..... 




17 — 


At 




16 — 


* 




15 — 


A* 




14 — 


Bs 




13 — 


A5 




12 — 


B4 




11 — 


A« ^ 




• — 


bJ °*- 


9— It 


8 — 


A3 




7 — . 


Ba 




6 — 


A 2 




s — 


B1 




4 — 


Ai 




3 — 


Bo 




2 — 


Ao 








LS0513OS 


Vcc - P«n 20 
QND-Pin 10 









2 




30MP 




4 









6 
















8 








11 




A 












13 








«" 








17 








3 
5 


l) 
°1 


A-B 


^-18 








7 








t 
















12 




B 












14 
















18 








18 








1 


7/ 














LS0S140S 
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LOGIC DIAGRAM 




TRUTH TABLE 



INPUTS 


OUTPUT 


■a»b 


A, B 


Qa = b 


L 
L 
H 
H 


A = B* 

A = B* 
A*=B 


L 
H 
H 
H 



H = High voltage level 
L = Low voltage level 
*A - B , Ai - Bl A 2 - B 2 , etc. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V,N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 
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RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V cc = MIN, 

V| L = MAX, Iqh - MAX 

V IH - MIN, 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


High-level output voltage 


V cc = MIN, 

V| L = MAX, Iol - MAX 

V, H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, I, - I,k 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V cc = MAX, V, - 7.0V 






100 


MA 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC - MAX, V, - 0.5V 






-0.6 


mA 


>os 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current 4 (total) 


Icch 






24 


36 


mA 


'ccl 








15.5 


23 


mA 



Q 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing bs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. For Iqch all inputs are grounded except Bq can be any one input, which is at 4.5V. For Iccl all inputs are grounded. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F521 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
A n or B n to Q a = b 


Waveform 1, 2 


3.5 
3.0 


8.0 
8.0 


9.5 
9.0 


3.5 
2.5 


11 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
Ia = b to Qa = b 


Waveform 2 


3.0 
3.5 


5.0 
6.5 


6.5 
7.0 


3.0 
3.5 


7.5 
8.0 


ns 



APPLICATION DIAGRAMS 



ENABLE 
LOW 



Ao Bo A r B 7 
I I I I 




U.b 

Oa-b 




T 





As Be Ais B15 

i i i i 




>a»b 

Qa.b 




T 





Aie Bie A23 B23 



I I I 



Ia=b 



Qa s b 



IT 



Ripple Expansion 





Ao Bo 
I I- 


A 7 B 7 
-I I 




As B 8 
I I" 


A15 B 15 

"I I 




Ais Bte 
I I- 


A23 B23 

-I I 




Ia.b 

Qa-b 






Ia.b 

0a=b 




— c 


Ia.b 

Qa=b 












"T 


> 






7 


7 

































Parallel Expansion 
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AC WAVEFORMS 



~J 



An, B n -/- V M 

HpHL~ 
°A=B 



**PL* 



V B n, 



JF" )Cl 



«-'PlH-»- 



■•-tpHL-** 



\vm 



Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, Vm - 1 .5V. 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



VM 




*-tjHL(tf) 
— tTLH(tr) 



tTLH(lr)-H 
tTHL(tf)— 



- AMP (V) 



-tw- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



v M - 1 5V 
Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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8-Bit Register Comparator (Open-Collector + 3-State) 
Product Specification 



FEATURES 

• 8-bit bidirectional register with 
bus-oriented input-output 

• Independent serial input-output 
to register 

• Register bus comparator with 
'equal to', 'greater than' and 
'less than' outputs 

• Cascadable in groups of 8 bits 

• Open-Collector comparator 
outputs for AND-wired expansion 

• Two's Complement or magnitude 
compare 

DESCRIPTION 

The 'F524 is an 8-bit bidirectional regis- 
ter with parallel input and output plus 
serial input and output progressing from 
LSB to MSB. All data inputs, serial and 
parallel, are loaded by the rising edge of 
the input clock. The device functions are 
controlled by two control lines (S , S-i) to 
execute shift, load, hold and read out. 



PIN CONFIGURATION 









Sod 




mJvcc 


i/ooU 




Usi 


i/Oi fT 




HJse 


i/o 2 L± 




JFJC/SI 


"O3QE 




i|]c/so 


1/O4E 




1J0 EQ 


I'OsLT 




14] GT 


i/o 6 [T 




Jl LT 


1/O7IT 




HJm 


gndQo 




IQcp 






CD07840S 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F524 


65MHz 


110mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE V C c = 5V±5%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F524N 


20-Pin Plastic SOL 


N74F524D 



NOTE: 

1. Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of thermal 
considerations for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


l/O n 


Parallel data inputs 


1.0/1.0 


20/uA/0.6mA 


So, Si 


Mode select inputs 


1.0/1.0 


20juA/0.6mA 


C/SI 


Status priority or Serial data Input 


1.0/1.0 


20jiA/0.6mA 


CP 


Clock Pulse input (active rising edge) 


1.0/1.0 


20/uA/0.6mA 


§E 


Status enable input (active-Low) 


1.0/1.0 


20/zA/0.6mA 


M 


Compare mode select input 


1.0/1.0 


20juA/0.6mA 


l/O n 


3-State parallel data outputs 


150/40 


3.0mA/24mA 


C/SO 


Status priority or Serial data Output 


50/33 


1.0mA/20mA 


LT 


Register less than bus output 


OC/33 


OC*/20mA 


EQ 


Register equal to bus output 


00/33 


OC*/20mA 


GT 


Register greater than bus output 


00/33 


0O/20mA 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 
*OC = Open Collector 



LOGIC SYMBOL (IEEE/IEC) 



LOGIC SYMBOL 








12 

I 


18 

i 




17 


M 
C/SI 


SE 

C/SO 


16 


1 


So 


LT 


13 


19 


Si 


GT 


14 


11 


CP EQ 
l/0 7 1/0 6 l/O s l/0 4 l/0 3 1/O2I/O1 l/Oo 


15 




I I I I 

9 8 7 6 


I I I I 

5 4 3 2 






LS09530S 


Vcc - Pm 20 
GND = Pin 10 











So-L- 
cp.2 — 

c/si£— 

SE^ 

i/o -2-m* 
i/ 0l -l** 
i/o 2 JL** 

l/0 3 -§-*- 

,/o 4 -i** 
i/o 5 -L-~ 
i/o 6 -i** 

,o 7 -a_ 


3-* 

>C4/2- 
M5MAC 
M6TWC 
COMPL 


r0=HOLDl 
1»READ 
2 = SHIFT 
.3= LOAD J 

JNITUDE 

)'S 

EMENT 

r 2D 
COMP r— 


— Jfi-c/so 

11 LT 

— Hot 

& EQ 


V3.4D 1,5,6,7D>l/00 


1,5,6,71X1/0 ^ 


1,5,6,7D = l/0^ 
















LS09980S 
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An 8-bit comparator examines the data stored 
in the registers and on the data bus. Three 
true-High, Open-Collector outputs represent- 
ing 'register equal to bus', 'register greater 
than bus' and 'register less than bus' are 
provided. These outputs can be disabled to 
t he OFF state by the use of Status Enable 
(SE). A mode control has also been provided 
to allow Two's Complement as well as magni- 
tude compare. Linking inputs are provided for 
expansion to longer words. 



FUNCTIONAL DESCRIPTION 

The 'F524 contains eight D-type flip-flops 
connected as a shift register with provision 
for either parallel or serial loading. Parallel 
data may be read from or loaded into the 
registers via the data bus l/O - I/O7. Serial 
data is entered from the C/SI input and may 
be shifted into the register and out through 
the C/SO output. Both parallel and serial data 
entry occurs on the rising edge of the input 
clock (CP). The operation of the shift register 
is controlled by two signals, So and S-|, 
according to the Select Truth Table. The 3- 
State parallel output buffers are enabled only 
in the Read mode. 

SELECT TRUTH TABLE 



NUMBER REPRESENTATION 
SELECT TABLE 



So 


Si 


OPERATION 


L 
L 
H 
H 


L 
H 
L 
H 


HOLD — Retains data in shift 

register 
READ — Read contents in 

register onto data bus 
SHIFT — Allows serial shifting on 

next rising clock edge 
LOAD — Load data on bus into 

register. 



H = High Voltage Level 
L - Low Voltage Level 

One port of an 8-bit comparator is attached to 
the data bus while the other port is tied to the 
outputs of the internal register. Three active- 
OFF, Open-Collector outputs indicate wheth- 
er the contents held in the shift register are 
'greater than' (GT), 'less than' (LT), or 'equal 
to (EQ) the data on the input bus. A High 
signal on the Status Enable (SE) input disa- 
bles these outputs to the OFF state. A Mode 
control input (M) allows selection between a 
straightforward magnitude compare or a com- 
parison between Two's Complement num- 
bers. 



OPERATION 



Magnitude compare 

Two's Complement compare 



H = High Voltage Level 
L = Low Voltage Level 

For 'greater than' or 'less than' detection, the 
C/SI input must be held High, as indicated in 
the Status Truth Table. The internal logic is 
arranged such that a Low signal on the C/SI 
input disables the 'greater than' and 'less 
than' outputs. The C/SO output will be forced 
High if the 'equal to' status condition exists, 
otherwise C/SO will be held Low. These 
facilities enable the 'F524 to be cascaded for 
word lengths greater than 8 bits. 

STATUS TRUTH TABLE 
(Hold Mode) 



INPUTS 


OUTPUTS 


SE 


C/SI 


Data 
Comparison 


EQ 


GT 


LT 


C/SO 


H 
H 

L 
L 


H 
L 

L 
L 


X 
X 

Oa-Oh 
>l/O -l/O 7 

o A -o H 

= l/O -l/O 7 


H 
H 

L 
H 


H 
H 

H 
H 


H 
H 

H 
H 


L 
L 

L 


L 
L 

L 
L 


L 
H 
H 
H 


Oa-Oh 
< l/Oo - I/O7 

Oa-Oh 
> l/O - I/O7 

Oa-Oh 
= l/O -l/O 7 

Oa-Oh 
<l/O -l/O 7 


L 
L 
H 
L 


H 
H 
L 
L 


H 
L 
L 
H 


L 
L 
H 

L 



© = High if data are not equal, otherwise Low 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 



Word length expansion (in groups of 8 bits) 
can be achieved by connecting the C/SO 
output of the more significant byte to the C/SI 
input of the next less significant byte and also 
to its own SE input (see Figure 1). The C/SI 
input of the most significant device is held 
High while the SE input of the least significant 
device is held Low. The corresponding status 
outputs are AND-wired together. In the case 
of two's complement number compare, only 
the Mode input to the most significant device 
should be High. The Mode inputs to all other 
cascaded devices are held Low. 

Suppose that an inequality condition is de- 
tected in the most significant device. Assum- 
ing that the byte stored in the register is 
greater than the byte on the data bus, then 
the EQ and LT outputs will be pulled Low, 
whereas the GT output will float High. Also, 
the C/SO output of the most significant 
device will be forced Low, disabling the sub- 
sequent devices but enabling its own status 
outputs. The correct status condition is thus 
indicated. The same applies if the registered 
byte is less than the data byte, only in this 
case the EQ and GT outputs go Low, where- 
as LT output floats High. 

If an equality condition is detected in the most 
significant device, its C/SO output is forced 
High. This enables the next less significant 
device and also disables its own status out- 
puts. In this way, the status output priority is 
handed down to the next less significant 
device which now effectively becomes the 
most significant byte. The worst case propa- 
gation delay for a compare operation involv- 
ing 'n' cascaded 'F524s will be when an 
equality condition is detected in all but the 
least significant byte. In this case, the status 
priority has to ripple all the way down the 
chain before the correct status output is 
established. Typically, this will take 35 + 6 
(n-s) ns. 



D 



GREATER THAN 



H = TWO'S COMPLEMENT 
L = MAGNITUDE I 



M GT EQ LT 
SE 
C/SI C/SO 

S0S1 I/O 



W R I— ' 



a 



M GT EQ LT 
SE 
C/SI C/SO 

Sp Si I/O 



H 



M GT EQ LT 

Sl|— L 

C/SI 
S S 1 I/O 



I 8 
LSB 



Figure 1. Cascading 'F524s for Comparing Longer Words 
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LOGIC DIAGRAM 



V cc - Pm 20 
GND = Pin 10 
( ) = Pin number 




(12) M 
(18) SE 0^- 



C/SO (16) 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 
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RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






74F524 


UNIT 


PARAMETER 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output current 


LT, EQ, GT 






4.5 


V 


'oh 


High-level output current 


Not LT, EQ, GT, C/SO 






-3 


mA 


C/SO only 






-1 


mA 


lOL 


Low-level output current 


All except I/O 






20 


mA 


I/O only 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F524 


UNIT 


Min 


Typ 2 


Max 


'oh 


High-level output current 


LT, EQ, GT 
only 


Vcc - MIN, V| L - MAX, V H - MAX, V )H - MIN 






250 


MA 


V H 


High-level output voltage 


C/SO only 


Vcc - MIN, 

V| L - MAX, Ioh - MAX 

V| H = MIN, 


±10% Vcc 


2.5 






V 


l/O n only 


±10%V C c 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 

V| L = MAX, Iol - MAX 

V| H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V,k 


Input clamp voltage 


Vcc - MIN, l|-l| K 




-0.73 


-1.2 


V 


li 


Input current 

at maximum input voltage 


l/O n 


Vcc = 5.5V, V, - 5.5V 






1 


mA 


Except l/O n 


Vcc * 5.5V, V| - 7.0V 






100 


juA 


Iih 


High-level input current 


Except l/O n 


V CC - MAX, V, = 7.0V 






20 


fxA 


IlL 


Low-level input current 


V C c - MAX, V| - 0.5V 






-0.6 


mA 


llH 
+ '0ZH 


OFF-state output current 
High-level voltage applied 


l/O n only 


Vcc - MAX, V - 2.7V 






70 


MA 


IlL 
+ IOZL 


OFF-state output current 
Low-level voltage applied 


Vcc - MAX, V = 0.5V 






-0.6 


mA 


bs 


Short-circuit 
output current 3 


Except 
LT, EQ, GT 


Vcc = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V CC - MAX 




110 


150 


mA 



E 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc " 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F524 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 4 


50 


65 




45 




MHz 


tpLH 
tpHL 


Propagation delay 
l/O n to EQ 


Waveform 2 


9.0 
4.5 


12.5 
7.5 


20.0 
12.0 


9.0 
4.5 


21.0 
13.0 


ns 


tPLH 
tpHL 


Propagation delay 
l/O n to GT 


Waveform 2 


6.5 
6.5 


11.0 
9.5 


19.0 
16.5 


6.5 
6.5 


20.0 
17.5 


ns 


tPLH 
tpHL 


Propagation delay 
l/O n to LT 


Waveform 2 


7.0 
4.5 


13.0 
6.0 


20.0 
14.0 


7.0 
4.5 


21.0 
15.0 


ns 


tPLH 
tpHL 


Propagation delay 
l/O n to C/SO 


Waveform 2 


8.0 
6.0 


11.0 
10.5 


19.5 
16.0 


8.0 
6.0 


20.5 
17.0 


ns 


tPLH 
tpHL 


Propagation delay 
CP to EQ 


Waveform 4 


10.0 
4.0 


16.0 
10.0 


25.0 
16.5 


10.0 
4.0 


26.0 
17.5 


ns 


tPLH 
tpHL 


Propagation delay 
CP to GT 


Waveform 4 


10.0 
8.5 


14.0 
14.5 


21.0 
22.0 


10.0 
8.5 


22.0 
23.0 


ns 


tPLH 
tPHL 


Propagation delay 
CP to LT 


Waveform 4 


9.0 
5.5 


16.0 
14.0 


25.0 
18.0 


9.0 
5.5 


26.0 
19.0 


ns 


tPLH 
tPHL 


Propagation delay 

CP to C/SO (compare) 


Waveform 4 


8.5 
8.5 


16.0 
16.0 


21.0 
21.0 


8.5 
8.5 


22.0 
22.0 


ns 


tPLH 
tPHL 


Propagation delay 

CP to C/SO (serial shift) 


Waveform 4 


5.0 
4.5 


10.0 
9.0 


13.0 
11.5 


5.0 
4.5 


14.0 
12.5 


ns 


tpLH 
tPHL 


Propagation delay 
C/SI to GT 


Waveform 1 


9.0 
2.5 


12.5 
4.5 


19.0 
8.5 


9.0 
2.0 


20.0 
9.5 


ns 


tPLH 
tPHL 


Propagation delay 
C/SI to LT 


Waveform 1 


8.0 
2.5 


12.0 
6.0 


20.0 
8.5 


8.0 
2.5 


21.0 
9.5 


ns 


tPLH 
tPHL 


Propagation delay 
S , Si to C/SO 


Waveform 2 


6.5 
5.5 


6.0 
10.0 


14.5 
18.0 


6.5 
5.5 


15.5 
19.0 


ns 


tPLH 
tPHL 


Propagation delay 
SE to EQ 


Waveform 2 


3.5 
2.5 


7.0 
4.5 


10.5 
6.0 


3.5 
2.5 


11.5 
9.0 


ns 


tPLH 
tPHL 


Propagation delay 
SE to GT 


Waveform 2 


6.5 
3.5 


9.0 
5.0 


16.0 
6.0 


6.5 
3.0 


17.0 
9.0 


ns 


tPLH 
tPHL 


Propagation delay 
SE to LT 


Waveform 2 


5.0 
3.5 


9.0 
5.5 


13.5 
8.0 


5.0 
3.0 


14.5 
9.0 


ns 


tPLH 
tPHL 


Propagation delay 
C/SI to C/SO 


Waveform 2 


4.0 
4.0 


7.0 
7.0 


11.0 
11.0 


4.0 
4.0 


12.0 
12.0 


ns 


tPLH 
tPHL 


Propagation delay 
M to GT 


Waveform 2 


8.0 
6.0 


13.0 
10.0 


19.5 
15.5 


8.0 
6.0 


20.5 
16.5 


ns 


tPLH 
tPHL 


Propagation delay 
M to LT 


Waveform 2 


8.0 
4.5 


15.0 
0.0 


22.0 
12.0 


8.0 
4.0 


23.0 
13.0 


ns 


tpZH 
tpZL 


Output enable time 
S , Si to l/O n 


Waveform 5, 6 


4.5 
5.5 


7.0 
9.0 


13.0 
15.0 


4.5 
5.5 


14.0 
16.0 


ns 


tPHZ 
tPLZ 


Output disable time 
S , S! to l/O n 


Waveform 5, 6 


3.0 
4.5 


5.0 
0.0 


12.0 
12.5 


2.0 

4.5 


13.0 
13.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F524 


UNIT 


T A =+25°C 

V CC = +5.0V 

C L = 50pF 

r l = soon 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
l/O n to CP 


Waveform 3 


6.0 
6.0 






6.0 
6.0 




ns 


th(H) 
th(D 


Hold time, High or Low 
l/O n or CP 


Waveform 3 
















ns 


t s (H) 
ts(U 


Setup time, High or Low 
S , Si to CP 


Waveform 3 


13.5 
10.0 






15.0 
10.0 




ns 


th(H) 
th(D 


Hold time, High or Low 
S or St to CP 


Waveform 3 
















ns 


t s (H) 
t s (L) 


Setup time, High or Low 
C/SI to CP 


Waveform 3 


7.0 
7.0 






7.0 
7.0 




ns 


th(H) 
t h (L) 


Hold time, High or Low 
C/SI to CP 


Waveform 3 
















ns 


t w (H) 
tw(L) 


CP Clock Pulse width High 
CP Clock Pulse width Low 


Waveform 4 


5.0 
9.5 






5.0 
10.0 




ns 



AC WAVEFORMS 



jf 






\i 



QT, LT 



xsl ft ) F 



-»PLH- 



V T 7 " 



^PHL— 



EQ, C/SO 
QT 
LT 



^ 



►*PLH* 



V M 



Waveform 1. For Inverting Outputs 



C/S 1( l/O n 
So. s t 



V M 



«h<«-> 
-t 8 (L) — 



j— f 



1pt-\ 



r—« 8 (H>- 




Waveform 2. For Non-Inverting Outputs 

""'max 



jf 




^Vm ^v m 7 *Vm \ 

— t w (H)— h— t w (L)-* 



-^«PHL-H 



EQ, QT 

LT 

C/SO 



-"-'PLH— ' 



v 



7T V M 



Waveform 3. Data Setup and Hold Times 



Waveform 4. Clock to Output Delays 
— ■ - ■ i Widt r 



and Clock Pulse Width 



So, Si 



V 



J 



— 'PZL-*- 



l/On 



\ 



*" ! PLZ- 



VM 



^ 



SO. Si 



l/O n 



V 



/ 



—tan— 



— »PHZ 



-V OL + 0.3V 

WF0607JS 



J^ 




| r v QH-°- 3V 



ov 

WF0609LS 



Waveform 5. 3-State Enable Time to Low Level 
and Disable Time From Low Level 



Waveform 6. 3-State Enable Time to High Level 
and Disable Time From High Level 

NOTE: For all waveforms, Vm = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



VM 



K-tTHL(tl) 
-H h~ ! TLH0r) 




POSITIVE 
PULSE 



tTLHOrM 
tTHL(tf)— 



90% 
VM 



VM 




AMP (V) 



Test Circuit for 3-State and 
Open-Collector Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ» tpZL 

oc 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• 8-bit transparent latch — 'F533 

• 8-bit positive edge-triggered 
register — 'F534 

• 3-State inverting output buffers 

• Common 3-State Output Enable 

• Independent register and 3-State 
buffer operation 

DESCRIPTION 

The 'F533 is an octal transparent latch 
coupled to eight 3-State inverting output 
buffers. The two sections of the device 
are controlled independently by latch 
Enable (E) and Output Enable (OE) con- 
trol gates. 

The data on the D inputs are transferred 
to the latch outputs when the latch 
Enable (E) input is High. The latch re- 
mains transparent to the data inputs 
while E is High, and stores the data 
present one setup time before the High- 
to-Low enable transition. 



FAST 74F533, 74F534 

Latch/Flip-Flop 

T533 Octal Transparent Latch (3-State) 
•F534 Octal D Flip-Flop (3-State) 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F533 


6.0ns 


41mA 


74F534 


6.6ns 


55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F533N, N74F534N 


20-Pin Plastic SOL 


N74F533D, N74F534D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 7 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


E (T533) 


Latch enable input 
(active-High) 


1.0/1.0 


20/uA/0.6mA 


OE 


Output enable input 
(active-Low) 


1.0/1.0 


20/zA/0.6mA 


CP ('F534) 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20jiiA/0.6mA 


Q0-Q7 


3-State outputs 


150/40 


3mA/24mA 



a 



NOTE: 

1. One (1 0) FAST Unit Load is defined as: 20ptA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



'F533 


of [7 




U v cc 


5oU 




U ^7 


Do LI 




U °7 


°i LI 




m °e 


5i {T 




1] Q 6 


Q 2 [7 




!] 5 5 


°2 LI 




D Ds 


»3 U 




~M D 4 


Q 3 LI 




]D °4 


GND QO 




H]E 









LOGIC SYMBOL 
















'F533 










3 

| 


4 
| 


7 8 

I I 


13 

| 


14 

| 


17 

| 


18 

| 




11 - 


DO 

E 


°1 


D 2 D 3 


D4 


OS 


D 6 


D 7 




1-C 


OE 


















Qo 


Qi 


o 2 Q3 


Q4 


Q 5 


Qe 


Q 7 






T- 


? 


T ? 


T 


? 


? 


T 




2 


5 


6 9 


12 


15 


16 


19 

LS05150S 


V cc = Pm 20 
GND = Pin 10 













LOGIC SYMBOL (IEEE/IEC) 





F533 




11 

3 

4 

I 

8 

n 

u 

iir 

18 


EN1 
EN2 

Hi r 


^ 2 

s^ S 

N^ 6 

s, 9 
s^12 
y 15 
s^16 
>v 19 


id y 




















LS05170S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F534 


51 [T 




Uvcc 


QoCI 




m q 7 


DoU 




U o 7 


Did 




l]o 6 


Qi(I 




1]q 6 


5 2 d 




J5]Q5 


d 2 CI 




IID5 


D 3 |T 




H°4 


Q 3 (T 




H] Q 4 


GNOQO 




TQcp 






CD05430S 









F534 










3 

| 


4 
I 


7 

| 


8 

| 


13 

| 


14 

| 


17 

| 


18 

I 




11 - 


D 
E 


D, 


2 


°3 


D« 


D 5 


°6 


07 




1-0 


OE 




















Qo 


Q1 


Q 2 


03 


Q4 


as 


Qe 


o? 






? 


y 


? 


? 


¥ 


f 


f 


? 




2 


5 


6 


9 


12 


15 


16 


19 

LS05150S 


V cc = Pm 20 
GND = Pin 10 

















T534 




1_£* 
11 

3 

4 

7 

8 

13 

14 

17 

18 


EN 
>C1 


■^ 2 
^J. 

-v 6 

^± 
Q2 
^15 
N 16 
s. 19 


1D V 


















LS05180S 



LOGIC DIAGRAM, T533 



E ^>_ 



OE ^O- 

(1) ^ 



Vcc - Pm 20 
GND = Pin 10 



ED I I E D 

Q Q 

I (2) (5) 







LOGIC DIAGRAM, T534 



» — ^o- 



; -l^>- 



CP D CP D I I CP D I I CM 

Q I I Q I Q Q 

J (2) _(5) I (6) _(9) 

Q Q1 ©2 Q3 








Vcc - Pm 20 
GND = Pin 10 
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Latch/Flip-Flop FAST 74F533, 74F534 


MODE SELECT — FUNCTION TABLE, T533 


OPERATING MODES 


INPUTS 


INTERNAL REGISTER 


OUTPUTS 


OE 


E 


D n 


Q0-Q7 


Enable and read register 


L 
L 


H 
H 


L 
H 


L 
H 


H 
L 


Latch and read register 


L 
L 


1 
1 


1 
h 


L 
H 


H 

L 


Hold 


L 


L 


X 


NC 


NC 


Disable outputs 


H 


X 


X 


X 


Z 


NC = No change 

MODE SELECT — FUNCTION TABLE, 'F534 


OPERATING MODES 


INPUTS 


INTERNAL REGISTER 


OUTPUTS 


OE 


CP 


D n 


Q0-Q7 


Load and read register 


L 
L 


t 
t 


1 
h 


L 
H 


H 
L 


Disable outputs 


H 


X 


X 


X 


Z 



H = High voltage level 

h = High voltage level one setup time prior to the Low-to-High clock transition or High-to-Low 07: transition 
L = Low voltage level 
X = Don't care 

I = Low voltage level one setup time prior to the Low-to-High clock transition or High-to-Low E transition 
Z - High-impedance "OFF" state 
1= High-to-Low clock transition 



The 3-State inverting output buffers are de- 
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-Low Output Enable (OE) controls 
all eight 3-State buffers independent of the 
latch operation. When OE is Low, the latched 
or transparent data appears at the outputs. 
When OE is High, the outputs are in the High 
impedance "OFF" state, which means they 
will neither drive nor load the bus. 

The 'F534 is an 8-bit edge-triggered register 
coupled to eight 3-State inverting output buf- 



fers. The two sections of the device are 
controlled independently by the Clock (CP) 
and Output Enable (SE) control gates. 

The register is fully edge triggered. The state 
of each D input, one setup time before the 
Low-to-High clock transition, transferred to 
the corresponding flip-flop's Q output. The 
clock buffer has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause the clocking 
operation. 



The 3-State inverting output buffers are de- 
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-Low Output Enable (5E) controls 
all eight 3-State buffers independent of the 
register operation. When CE is Low, data in 
the register appears at the outputs. When OE 
is High, the outputs are in the High imped- 
ance "OFF" state, which means they will 
neither drive nor load the bus. 



e 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F533, 'F534 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC - MIN, 

V| L = MAX, I h = MAX 

V| H - MIN, 


±10%V C c 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, 

V| L = MAX, Iql - MAX 

V| H = MIN 


±10% Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, I, - l| K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V CC - MAX, V| = 7.0V 






100 


ma 


"IH 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


fxA 


IlL 


Low-level input current 


V CC - MAX, V| = 0.5V 






-0.6 


mA 


'OZH 


OFF-stage output current, 
High-level voltage applied 


V CC - MAX, V = 2.7V 






50 


MA 


'OZL 


OFF-state output current, 
Low-level voltage applied 


V C c - MAX, V = 0.5V 






-50 


ma 


los 


Short-circuit output current 3 


V C c = MAX, V = 0.0V 


-60 




-150 


mA 


Ice 


Supply current 4 (total) 


'F533 


\/_^ — MAV 




41 


61 


mA 


'F534 








55 


86 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing l s. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. 'F533 measure leez wj th OE input at 4.5V, D n and E inputs at ground and all outputs open. 
'F534 measure leez witn OE inputs at 4.5V and D n inputs at ground and all outputs open. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F533, 74F534 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
D n to Q n 


'F533 


Waveform 2 


4.0 
3.0 


6.9 
5.2 


9.0 
7.0 


4.0 
3.0 


10.0 
8.0 


ns 


tpLH 
tpHL 


Propagation delay 
E to C5 n 


Waveform 3 


5.0 
3.0 


8.5 
5.6 


11.0 
7.0 


5.0 
3.0 


13.0 
8.0 


ns 


tpZH 
tpZL 


Output Enable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


7.7 
5.1 


10.0 
6.5 


2.0 
2.0 


11.0 
7.5 


ns 


tpHZ 
tpi_Z 


Output Disable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


4.7 
4.1 


6.0 
5.5 


2.0 
2.0 


7.0 
6.5 


ns 


fMAX 


Maximum 
clock frequency 


'F534 


Waveform 1 


100 






70 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.0 


6.5 
6.5 


8.5 
8.5 


4.0 
4.0 


10.0 
10.0 


ns 


tpZH 


Output Enable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


9.0 
5.8 


11.5 
7.5 


2.0 
2.0 


12.5 
8.5 


ns 


tpHZ 
tpLZ 


Output Disable time 
to High or Low level 


Waveform 6 
Waveform 7 


2.0 
2.0 


5.3 
4.3 


7.0 
5.5 


2.0 
2.0 


8.0 
6.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F533, 'F534 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, 
D n to E 


'F533 


Waveform 5 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
t h (L) 


Hold time, 
D n to E 


Waveform 5 


3.0 
3.0 






3.0 
3.0 




ns 


tw(H) 


E pulse width 
High or Low 


Waveform 3 


6.0 






6.0 




ns 


t s (H) 
t s (L) 


Setup time, 
D n to CP 


"F534 


Waveform 4 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
t h (L) 


Hold time 
D n to CP 


Waveform 4 


2.0 
2.0 






2.0 
2.0 




ns 


t w (H) 
tw(L) 


CP pulse width, 
High or Low 


Waveform 1 


5.0 
5.0 






7.0 
6.0 




ns 
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AC WAVEFORMS 



-1"MAX- 



v M 



— %<H)-~ h~ t W (L>-— 



V 






*-tpLH-*- 



jF- — \: 

IL*| Ml> 



r*tpHL* 



HPLH* 



Waveform 1. Clock to Output Delays 
and Clock Pulse Width 



Waveform 2. Data to Output Delays 



*\ 




J v_ 



- *PhH h" tpLH-* 



"n 



•v M 



F 



V 



«h(M 



v M 



k-t 8 (H)-* 



-f» V" 7 ^ 



-»h(H) 



Waveform 3. Latch Enable to Output Delays 



Waveform 4. Data Setup and Hold Times 



v M 
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Waveform 5. Data Setup and Hold Times 
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Waveform 6. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 
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Waveform 7. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: For all waveforms, V M - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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Latch/Flip-Flop 



FAST 74F533, 74F534 



TEST CIRCUIT AND WAVEFORMS 




70V NEGATIVE 

PULSE 



- AMP (V) 



-H h-tTHL(tf) 



tTLH(tr)-H H- 




POSITIVE 
PULSE 



— tTLHOr) 




tTHL(tf)— 








^•90% 




90 %- 






VM 


— i W — 


VM^ 


S 


j-10% 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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DESCRIPTION 

The 'F537 is one-of-ten decoder/demul- 
tiplexer with four active-High BCD inputs 
and ten mutually exclusive outputs. A 
Polarity control (P) input determines 
whether the outputs are active-Low or 
active-High. The 'F537 has 3-State out- 
puts, and_a High signal on the Output 
Enable (OE) input forces all outputs to 
the high-impedance state. Two input 
Enables, active-High (E^ and active Low 
(E ), are available for demultiplexing 
data to the selected output in either non- 
inverted or inverted form. Input codes 
greater than BCD nine cause all outputs 
to go to the inactive state (i.e., same 
polarity as the P input). 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F537 


9ns 


44mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F537N 


20-Pin Plastic SOL 


N74F537D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 3 


Address inputs 


1.0/1.0 


20/iA/0.6mA 


Eo 


Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


E1 


Enable input (active-High) 


1.0/1.0 


20juA/0.6mA 


P 


Polarity control input 


1.0/1.0 


20juA/0.6mA 


OE 


Output enable input (active-Low) 


1.0/1.0 


20/iA/0.6mA 


Q0-Q9 


Data outputs 


150/40 


3.0mA/24mA 



PIN CONFIGURATION 



NOTE: 

1. One (1.0) FAST Unit Load is defined as. 20jliA in the High state and 0.6mA in the Low state 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 



'F537 


Q 2 Q 




lav*; 


OiQ 




H03 


Go LI 




id<>4 


PQ 




33 a 3 


olQ 




3*1 


AoO 




UEo 


A1D 




33 e, 


QsLl 




13 09 


06 Q 




H<>8 


gndQo 




!3Q 7 






CD07520S 





T537 






6 7 1617 




4 

15— — O 
14 

5 O 


P 
E 
Ei 

ft 


AqA^AjAs 

Q 2 Q *a 4 Q *Q 6 Q 'G 8 Q * 






1 

3 2 


iiiiiiii 

11918 8 91112 13 

LSO9270S 









F537 






(4) 


N10 


DMUX 

> 

EN 


0,10 V 

1.10V 

2,10 V 
3,10 V 
4,10 V 
5,10 V 
6,10 V 
7,10 V 
8,10 V 
9,10 V 


(3) 


<s>rv 


& 


(2) 


(6) 


h 


(D 


(19) 


(7) 


(18) 


(17) 


(8) 


(16) 


(9) 


(14) 


(11) 


& 


(12) 


(15) |\ 


(13) 














CD07520S 
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FAST 74F537 



LOGIC DIAGRAM 



(17) 
(16) 
(7) 
(6) 
(15) 
(14) 



A3— >Qf— >o- 



Ag— fro~f >Q- 



Ai ~>0-f— >0- 



Ao— >°T 



E1— >0-f^-^ 



(4)P ^O- 



(5)51—0^- 




Q Q 1 Q 2 3 Q 4 Q 5 Q 6 Q7 Q 8 Q 9 

(3) (2) (1) (19) (18) (8) (9) (11) (12) (13) 

LD03811S 



V cc = Pm t 
GND = Pin 1 
( ) - Pin r 
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FUNCTION TABLE 






























INPUTS 


OUTPUTS 






































OPERATING MODE 


OE 


Eo 


El 


A3 


A 2 


A1 


Ao 


Qo 


Qi 


Q 2 


Q 3 


Q4 


Qs 


Qs 


07 


Qs 


Qs 




H 


X 


X 


X 


X 


X 


X 


z 


z 


z 


Z 


Z 


Z 


z 


z 


z 


z 


High-impedance 


L 
L 


H 
X 


X 

L 


X 
X 


X 
X 


X 
X 


X 
X 


Outputs equal P input 


Disable 


L 


L 


H 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 




L 


L 


H 


L 


L 


L 


H 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 




L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 




L 


L 


H 


L 


L 


H 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 




L 


L 


H 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


H 


L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


Active-High output 


L 


L 


H 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


(P = L) 


L 


L 


H 


L 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 




L 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 




L 


L 


H 


H 


X 


H 


X 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 




L 


L 


H 


H 


L 


X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 




L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 




L 


L 


H 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 




L 


L 


H 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 




L 


L 


H 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 




L 


L 


H 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


Active-Low output 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


(P = H) 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 




L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




L 


L 


H 


H 


X 


H 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 




L 


L 


H 


H 


H 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 





H - High voltage level 
L = Low voltage level 
X - Don't care 
Z = High-impedance 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


48 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V IL = MAX, 
V, H = MIN, l 0H = MAX 


±10%V C c 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, V| L = MAX, 
V| H = MIN, l 0L - MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, l|-l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V C c - MAX, V, - 7.0V 






100 


MA 


Iih 


High-level input current 


V C c - MAX, V| - 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c = MAX, V| - 0.5V 






-0.6 


mA 


'OZH 


OFF-state current 
High-level voltage applied 


V C c - MAX, V - 2.7V 






50 


MA 


bZL 


OFF-state current 
Low-level voltage applied 


V CC - MAX, V - 0.5V 






-50 


ma 


los 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V C c = MAX 




44 


66 


mA 



B 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F537 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tPHL 


Propagation delay 
A n to Q n 


Waveform 1 


4.5 
3.0 


9.0 
7.5 


14.0 
11.0 


4.5 
3.0 


16.0 
12.0 


ns 


tPLH 
tPHL 


Propagation delay 
E to Q n 


Waveform 2 


4.0 
3.0 


8.0 
8.0 


11.0 
11.0 


4.0 
3.0 


12.0 
12.0 


ns 


tPLH 
tPHL 


Propagation delay 
Ei to Q n 


Waveform 2 


6.0 
4.0 


8.5 
8.5 


11.5 
11.5 


6.0 
4.0 


13.0 
12.5 


ns 


tPLH 
tpHL 


Propagation delay 
P to Q n 


Waveform 1 


5.0 
3.5 


12.5 
6.5 


16.0 
10.0 


5.0 
3.5 


17.0 
11.0 


ns 


tpZH 
tpZL 


Output Enable time 
OE to Q n 


Waveform 3 
Waveform 4 


2.5 
4.0 


4.5 
5.5 


7.0 
8.0 


2.5 
4.0 


8.0 
9.0 


ns 


tpHZ 
tpLZ 


Output Disable time 
OE to Q n 


Waveform 3 
Waveform 4 


1.5 
2.0 


3.0 
4.0 


6.0 
6.5 


1.0 
2.0 


7.0 
7.0 


ns 



AC WAVEFORMS 



An.P.E,,.^ 



Jf 



\± 



Qn 



* ! PLH-* 



Mi -}- 



-•-tpHL-^ 



HtpHL~ 



Vi 



\Vm 



^PLH- 



\i f 7 " 



Waveform 1. Propagation Delay for Non-Inverting Outputs 



WF0754OS 

Waveform 2. Propagation Delay for Inverting Outputs 



OE 



Vi 



/ 



Qn V V M 



— tp H2 - 



V 



/ 



r v QH-Q- 3v 



J 



— 'PZL-* 



\ 



—lp LZ - 



v M 



t: 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



V OL + 0.3V 

WF0607LS 

Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: V M - 1 5V 
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TEST CIRCUIT AND WAVEFORMS 
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I 


D.UT 




PULSE 
GENERATOR 


V 


N 


vo 


UT 
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Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 




-tw- 




POSITIVE 
PULSE 



*-tTHL(tf) 

— tTLH(tr) 



»TLH(tr)-H 
tTHL(tf)— 




V M = 1 5V 

Input Pulse Definition 



• AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R|_ = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



Q 
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DESCRIPTION 

The 'F538 decoder/demultiplexer ac- 
cepts three Address (Aq - A3) input sig- 
nals and decodes them to select one of 
eight mutually exclusive outputs. A Po- 
larity control (P) input determines wheth- 
er the outputs are active-Low or active- 
High. The T538 has 3-State outputs, 
and a High signal on the Output Enables 
(OEn) will force all outputs to the High- 
impedance state. Two active-High and 
two active-Low Enable inputs are avail- 
able for easy expansion to 1-of-32 de- 
coding with four packages, or for data 
demultiplexing to 1-of-8 or I-0M6 desti- 
nations. 



FAST 74F538 

1-Of-8 Decoder (3-State) 



Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F538 


8.5ns 


35mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F538N 


20-Pin Plastic SOL 


N74F538 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 2 


Address inputs 


1.0/1.0 


20juA/0.6mA 


Eo, E! 


Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


E 2 , E 3 


Enable input (active-High) 


1.0/1.0 


20juA/0.6mA 


P 


Polarity control input 


1.0/1.0 


20/uA/0.6mA 


OE 0) OE1 


Output Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


Q0-Q9 


Data outputs 


150/40 


3mA/24mA 



NOTE: 

1. One (1 0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









Q 2 Q 




Sv^ 


01Q 




H03 


QoD 




UK 


6I0G 




53 Aa 


o^fj 




mii 


AoQ 




He, 


A,Q 




E)e 2 


05Q 




HE3 


QeQ 




I3 p 


GNOQo 




33 Q 7 






CD07531S 





6 717 




12 

16— C 

15 C 

14 

13 

4— — O 
5 


P AoAl^ 

ft 

E2 
E 3 

O^Q % 2 Q 3Q 4 Q 5 Q Q7 




V C c -Pin 16 
GND = Pin 8 


nisiii 

3 2 1 19188 9 11 

LS092E 


OS 
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DMUX 
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& 


(S) r-s. 

(6) 

(JJ 

(17) 

03) 

04) 

05) r^ 

(16) fs^ 




EN 


0,8 V 
1. 8 V 
2,8 V 
3,8 V 
4, 8 V 
5,8 V 
6,8 V 
7, 8 V 


(32 

(2) 


:}« 


(1) 

(192 

(18) 

(8) 
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LOGIC DIAGRAM 



(17) Ag— frp f fro- 

(7) A 1 fro— fro- 



(6) Ao fro 9 fr o- 

(16) Eo- ■ 

(15) E, - 
(14)E2- 
(13)E3- 



(12) P 



(4)OEo« 
(5)06, 




zx> 



Q Q, Q 2 3 Q 4 Q 5 Q 6 Q 7 

(3) (2) (1) (19) (18) (8) (9) (11) 

LD03821S 



V cc - Pm 20 
GND-PIn 10 
( ) - Pin numbers 



FUNCTION TABLE 






























INPUTS 


OUTPUTS 






































OPERATING MODE 


OE 


OE, 


Eo 


Ei 


E 2 


E 3 


A 2 


Ai 


A 


Qo 


Qi 


Q 2 


Q 3 


cu 


05 


Q 6 


Q 7 




H 


X 


X 


X 


X 


X 


X 


X 


X 


z 


z 


z 


z 


z 


z 


z 


z 


High-impedance 


X 


H 


X 


X 


X 


X 


X 


X 


X 


z 


z 


z 


z 


Z 


z 


z 


z 




L 


L 


H 


X 


X 


X 


X 


X 


X 
















L 
L 


L 
L 


X 
X 


H 
X 


X 

L 


X 
X 


X 
X 


X 
X 


X 
X 






Outputs equal P 


nput 






Disable 


L 


L 


X 


X 


X 


L 


X 


X 


X 
















L 


L 


L 


L 


H 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 




L 


L 


L 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


L 


L 


L 




L 


L 


L 


L 


H 


H 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 




L 


L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


L 


H 


L 


L 


L 


L 




L 


L 


L 


L 


H 


H 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


Active-High output 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


(P-L) 


L 


L 


L 


L 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 




L 


L 


L 


L 


H 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 




L 


L 


L 


L 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 




L 


L 


L 


L 


H 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 




L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


Active-Low output 
(P-H) 


L 


L 


L 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 




L 


L 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 




L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 





D 



H = High voltage level 
L = Low voltage level 
X = Don't care 
Z = High-impedance 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air /temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


V OUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature range 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F538 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, V| L = MAX, 
V| H = MIN, Ioh = MAX 


±10%V C c 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V cc = MIN, Vil = MAX, 
V, H = MIN, l 0L = MAX 


±10%V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V C c - MIN, I, - l| K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V CC - MAX, V| = 7.0V 






100 


HA 


Iih 


High-level input current 


V cc = MAX, V| = 2.7V 






20 


MA 


Iil 


Low-level input current 


V CC = MAX, V| = 0.5V 






-0.6 


mA 


Iozh 


OFF-state current 
High-Level voltage applied 


V C c = MAX, V - 2.7V 






50 


MA 


'OZL 


OFF-state current 
Low-Level voltage applied 


V C c = MAX, V - 0.5V 






-50 


ma 


tos 


Short-circuit output current 3 


V C c = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


■cch 


Vcc = MAX 




30 


40 


mA 


Iccl 




35 


50 


mA 


'ccz 








35 


50 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 



o 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F538 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A n to Q n 


Waveform 1, 2 


5.5 
3.0 


8.5 
7.5 


13.0 
12.5 


5.0 
3.0 


14.0 
13.5 


ns 


tpLH 
tpHL 


Propagation delay 
E or Ei to Q n 


Waveform 1, 2 


5.5 
3.0 


8.5 
7.5 


12.0 
12.0 


5.0 
3.0 


13.0 
12.5 


ns 


tp|_H 
tpHL 


Propagation delay 
E 2 or E 3 to Q n 


Waveform 1, 2 


6.5 
4.0 


9.0 
7.0 


12.5 
12.5 


5.5 
3.5 


13.5 
13.0 


ns 


tpLH 
tpHL 


Propagation delay 
Pto Q n 


Waveform 1, 2 


4.5 
3.5 


9.5 
6.5 


15.0 
10.0 


4.0 
3.5 


16.5 
10.5 


ns 


tpZH 
tpzL 


Output enable time 
OE or OEi to Q n 


Waveform 3 
Waveform 4 


2.5 
6.5 


5.5 
9.5 


9.5 
13.5 


2.0 
6.0 


11.0 
15.0 


ns 


tpHZ 
tpLZ 


Output Disable time 
OE or OE! to Q n 


Waveform 3 
Waveform 4 


1.0 
1.0 


3.0 
3.5 


6.0 
8.5 


1.0 
1.0 


7.0 
9.5 


ns 



AC WAVEFORMS 



An, P. En 



/vm \*M 



Qn 



—IPLH—- r— *PHL-*- 



^L 



v M 



-»*PLH* 



Waveform 1. Propagation Delay for Non-Inverting Outputs 



A n ,P, E n T ' V M Vv 

•tp HL * -t P 

Qn *C" f** 

WF0754SS 

Waveform 2. Propagation Delay for Inverting Outputs 



\ 



*^*P2M-* 



jr- 




\ 



/ 



Qn 



\ 



v M 



- v l + o.3V 

WF0607NS 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: V M - 1 5V. 
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TEST CIRCUIT AND WAVEFORMS 



v C c 



PULSE 
GENERATOR 



VlN 

-9- 



VOUT 



*T In 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



vm 

10%/ 



— tTHLOf) 



tTLH(tr)-H 



• AMP (V) 




■— tTLH(tr) 




tTHL(tf)— 






— 


^90% 




90%-^ 






VM 


— tw— 


VM^ 


& 


£•10% 



AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
r t m Termination resistance should be equal to Zout 

of pulse generators. 



B 
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Dual 1-Of-4 Decoder (3-State) 



Product Specification 



DESCRIPTION 

The 'F539 contains two independent 
decoders. Each accepts two Address 
(AO, A1) input signals and decodes them 
to select one of four mutually exclusive 
outputs. A Polarity control (P) input de- 
termines whether the outputs are active- 
Low (P = H) or active-High (P = L). An 
active-Low Enable (E) is available for 
data demultiplexing. Data is routed to 
the selected output in non-inverted or 
inverted form in the active-Low mode or 
in inverted form in the active-High mode. 
A High signal on the active-Low Output 
Enable (OE) input forces the 3-State 
outputs to the High-impedance state. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F539 


7.5ns 


40mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F537N 


20-Pin Plastic SOL 


N74F537D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PIN CONFIGURATION 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Aoa> A-|a 


Decoder A Address inputs 


1.0/1.0 


20juA/0.6mA 


Aob. A-ib 


Decoder B Address inputs 


1.0/1.0 


20juA/0.6mA 


E a , E b 


Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


E a> E b 
OE ai OE b 


Enable input (active-High) 
Output Enable input (active-Low) 


1.0/1.0 
1.0/1.0 


20juA/0.6mA 
20MA/0.6mA 


OE 


Output enable input (active-Low) 


1.0/1.0 


20MA/0.6mA 


Pa. Pb 
Qoa ~ Q3a 


Polarity control inputs 
Decoder A Data outputs 


1.0/1.0 
150/40 


20juA/0.6mA 
3.0mA/24mA 


Qob - Q3b 


Decoder B Data outputs 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/xA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 









Q 2 bG 




Ivcc 


QibQ 




U<>3b 


QobQ 




l|A 1b 


p b Q 




SKb 


OE b Cj 




m^ 


Ao.o 




HIe; 


A1.Q 




nioia 


Q3aH 




11 Pa 


2 aL! 




UOoa 


gndQo 




I3Qla 






CD07540S 





6 7 

| | 




17 18 

| | 




13 

15—0 
14— O 


Aoa A 1a 
Pa 
_ Decoder a 

OoaQlaOaaQaa 


16—0 
5—0 


Aob A 1b 
Pb 
E Decoder b 

OE b 

QobQibQ2bQ3b 






MM 

12 11 9 8 




MM 

3 2 1 19 

LS0929 


S 



LOGIC SYMBOL (IEEE/IEC) 








(4) 


DMUX 

N4 

EN °' 4 V 

°\ r o 1 ' 4V 

3,4V 


(3) 


(5)r^ 


(17) 


(2) 


(18) 


J1) 

(19) 

(12) 


(16) rv. 


(13) 




04) rs. 


(11) 


(6) 


(9) 


(7) 


(8) 


(is) r^ 










LS09321S 
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LOGIC DIAGRAM 



Ai ^o — » — ^o 




i-4» 




Q3 

LD03830S 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


OPERATING MODE 


OEo 


E 


A1 


A 


Qo 


Q1 


Q2 


Q 3 


H 


X 


X 


X 


z 


z 


z 


z 


Highrimpedance 


L 


H 


X 


X 


Qn = P 


Disable 


L 
L 
L 
L 


L 
L 
L 
L 


L 
L 
H 
H 


L 
H 
L 
H 


H 
L 
L 
L 


L 
H 

L 
L 


L 

L 
H 

L 


L 
L 
L 
H 


Active-High Output 
(P = L) 


L 
L 
L 
L 


L 
L 
L 
L 


L 
L 
H 
H 


L 
H 
L 
H 


L 
H 
H 
H 


H 
L 
H 
H 


H 
H 
L 
H 


H 
H 
H 
L 


Active- Low Output 
(P-H) 



H = High voltage level 
L = Low voltage level 
X = Don't care 
Z = High-impedance 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VquT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


I.K 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, 

V| L = MAX, Iqh - MAX 

V| H = MIN, 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 

Vil - MAX, Iql - MAX 

V| H - MIN, 


±10%V CC 




.35 


.50 


V 


±5%V CC 




.35 


.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, 1, = l| K 




-0.73 


-1.2 


V 


«i 


Input current at maximum input voltage 


Vcc = MAX, V, = 7.0V 






100 


HA 


Iih 


High-level input current 


Vcc - MAX, V, = 2.7V 






20 


MA 


"il 


Low-level input current 


V C c = MAX, V| - 0.5V 






-0.6 


mA 


Iozh 


OFF-state current 
High-level voltage applied 


V C c - MAX, V - 2.7V 






50 


pA 


l0ZL 


OFF-state current 
Low-level voltage applied 


Vcc - MAX, V = 0.5V 






-50 


/"A 


tos 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


ICCH 


Vcc - MAX 




35 


50 


mA 


'CCL 




40 


55 


mA 


'ccz 








40 


60 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing l s. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F539 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
D n to Q n 


Waveform 1 


4.5 
3.0 


8.5 
8.0 


12.5 
12.5 


4.0 
3.0 


13.5 
13.0 


ns 


tpLH 
tpHL 


Propagation delay 
E toQ n 


Waveform 2 


5.0 
3.0 


7.5 
7.0 


11.0 
11.0 


4.5 
3.0 


12.0 
11.5 


ns 


tPLH 
tPHL 


Propagation delay 
Pn to Q n 


Waveform 1 


4.0 
3.5 


6.5 
5.5 


9.5 
9.0 


3.5 
3.0 


10.5 
9.5 


ns 


tpLH 
tPHL 


Propagation delay 
P n to Q n (INV) 


Waveform 2 


6.0 
4.0 


11.5 
6.0 


14.5 
9.0 


5.0 
4.0 


15.5 
9.5 


ns 


tpZH 
tpZL 


Output Enable time 
5En to Q n 


Waveform 3 
Waveform 4 


2.5 
5.5 


4.0 
7.0 


7.5 
10.5 


2.0 
5.0 


8.5 
11.5 


ns 


tpHZ 
*PLZ 


Output Disable time 
l5E n to Q n 


Waveform 3 
Waveform 4 


1.5 
2.0 


3.0 
4.0 


6.0 
8.0 


1.0 
1.5 


6.5 
8.5 


ns 



AC WAVEFORMS 



Jf 



v M 



\ 



♦*PLH-^ 



Qn 



V M 



E, EqE, ^Vm VC" 



/ 



-"-*PHL-*| 



r*»PHL~ 



V M 



^PLH*" 



xi F* 



WF0606QS 

Waveform 1. Propagation Delay for Non-Inverting Outputs 



WF0754AS 

Waveform 2. Propagation Delay for Inverting Outputs 



v 



/ 



■^♦PZM— 






\l 



F 



jf 



r v QH-o 



\. 






- v l + o.3v 

WF0607VS 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: V M -1.5V. 
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TEST CIRCUIT AND WAVEFORM 




-tw- 




tTLH(tr)-H 
tTHL(tf)— 



VM- 



Test Circuit for 3-State Outputs 



-tw- 



V M «1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



AMP (V) 




AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T - Termination resistance should be equal to Zout 

of pulse generators. 
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FAST Products 



'540 Octal Inverter Buffer (3-State) 
'541 Octal Buffer (3-State) 
Product Specification 



FEATURES 

• High-impedance npn base inputs 
for reduced loading (20/iA in 
High and Low states) 

• Low power, light bus loading 

• Functionally similar to the T240 
and 'F244 

• Provides ideal interface and 
increases fanout of MOS 
Microprocessors 

• Efficient pinout to facilitate PC 
board layout 

• Octal bus interface 

• 3-State buffer outputs sink 64mA 

• 15mA source current 

DESCRIPTION 

The 'F540 and 'F541 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are capable of sinking 64mA 
and sourcing up to 15mA, producing 
very good capacitive drive characteris- 
tics. The devices feature input and out- 
puts on opposite sides of the package to 
facilitate printed circuit board layout. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F540 


3.5ns 


58mA 


74F541 


5.5ns 


55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F540N, N74F541N 


20-Pin Plastic SOL 


N74F540D, N74F541D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


OEo. OEi 


3-State output enable inputs 
(active-Low) 


1.0/0.033 


20juA/20juA 


I0-I7 


Data inputs 


1.0/0.033 


20jixA/20fxA 


Y0-Y7 


Data outputs, 'F540 


750/106.7 


15mA/64mA 


Y -Y 7 


Data outputs, 'F541 



NOTE: 

1 One (1.0) FAST Unit Load is defined as: 20/^tA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 






'540 




1 l>v 

2 

3 

4 

5 

6 

7 

8 

9 


Q1* 
02 


EN 


^ 1» 
y 17 
^ 16 
■^ 15 
■^ 14 
y 13 
^ 12 
^ 11 


I 


I 


JJ > V 




















LS03350S 
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PIN CONFIGURATION 



LOGIC SYMBOL 




FUNCTION TABLE 




INPUTS 


OUTPUTS 


OE 


OE1 


'n 


Y n 


Y n 


L 


L 


L 


L 


H 


L 


L 


H 


H 


L 


X 


H 


X 


Z 


Z 


H 


X 


X 


Z 


Z 



H = High voltage level 

L - Low voltage level 

X - Don't care 

Z ■ High-impedance (OFF) state 



LOGIC SYMBOL (IEEE/IEC) 




'541 




1 Nr 

2 

2 


01* 
02 

T" 1 


EN 

r 


18 

17 

16 

IS 

14 

13 

12 

11 


IT > V 




















LS03360S 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


bur 


Current applied to output in Low output state 


128 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V.L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F540, 74F541 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, 
Vil = MAX, 
V| H = MIN 


loH^-SmA 


±10% V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


l OH = -15mA 


±10%Vcc 


2.0 






V 


± 5%V C c 


2.0 






V 


Vol 


Low-level output voltage 


Vcc - MIN, 
V| L - MAX, 
V, H = MIN 


Iol = 48mA 


±10%V CC 




0.35 


.50 


V 


Iql " 64mA 


±5%V CC 




0.40 


.55 


V 


Vik 


Input clamp voltage 


Vcc - MIN, l| = l| K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V cc - 0.0V, V| = 7.0V 






100 


MA 


Iih 


High-level input current 


Vcc - MAX, V| = 2.7V 






20 


ma 


In 


Low-level input current 


Vcc = MAX, V| = 0.5V 






-20 


ma 


'OZH 


OFF-state output current, 
High-level voltage applied 


V C c = MAX, V = 2.7V 






50 


ma 


'OZL 


OFF-state output current, 
Low-level voltage applied 


V C c = MAX, V = 0.5V 






-50 


ma 


•os 


Short-circuit output current 3 


Vcc = MAX 


-100 




-225 


mA 


Ice 


Supply current 
(total) 


Icch 


'F540 


Vcc - MAX 


l n = OE n = GND 




22 


30 


mA 


•CCL 


l n = 4.5V, OE n = GND 




58 


75 


mA 


Iccz 


l n - GND, OE n = 4.5V 




40 


55 


mA 


Icch 


■F541 


l n = 4.5V, OE n = GND 




30 


40 


mA 


'ccl 


l n = OE n = GND 




55 


72 


mA 


Iccz 


l n = GND, OE n = 4.5V 




45 


58 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



B 



SYMBOL 






TEST CONDITIONS 


74F540, 75F541 


UNIT 


PARAMETER 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
In to Y n 


'F540 


Waveform 1 


3.0 
1.5 


4.5 
2.5 


6.5 
4.5 


2.5 
1.5 


7.5 
5.0 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low 


Waveform 3 
Waveform 4 


3.0 
4.0 


5.5 
7.5 


7.5 
9.5 


3.0 
4.0 


8.0 
10.0 


ns 


tpHZ 
tpLZ 


Output disable 

time 

from High or Low 


Waveform 3 
Waveform 4 


2.0 
2.0 


4.0 
4.0 


6.0 
5.5 


2.0 
2.0 


6.5 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
In to Y n 


'F541 


Waveform 2 


2.5 
3.5 


5.0 
6.0 


6.5 
7.0 


2.5 
3.0 


7.0 
7.5 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low 


Waveform 3 
Waveform 4 


3.0 
3.0 


5.5 
6.5 


7.0 
8.5 


3.0 
3.0 


7.5 
9.5 


ns 


tpHZ 
tpLZ 


Output disable 

time 

from High or Low 


Waveform 3 
Waveform 4 


2.0 
2.0 


4.0 
4.0 


7.0 
7.0 


2.0 
2.0 


7.5 
7.5 


ns 
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AC WAVEFORMS 



*jf 



kt PHL* 



Vi 



Y„ 



\ 



* ! PLH* 



V M 



p: 



WF06019S 

Waveform 1. Propagation Delay 
Data to Output for 'F540 



te. 



1 






I- 



r v QH- 



Waveform 3. 3-State Output Enable Time to High 
Level and Output Disable Time From High Level 



Yn, Y n 



1 



^PLH-*" 



\i 



Yn 



I 



•*-*PHL-*" 



V M 



\5L 



Waveform 2. Propagation Delay 
Data to Output for 'F540 



\i. 



F 



\ 



*£ 



l— V 0L + 0.3V 

WF06072S 

Waveform 4. 3-State Output Enable Time to Low 
Level and Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.5V 



TEST CIRCUIT AND WAVEFORM 



PULSE 
GENERATOR 




VOUT 

-©- 



P^Cl *Rl 



Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpt-Z 
tpZL 

All other 


closed 
closed 
open 



DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



^I— O 7 0V NEGATIVE 

PULSE 



Vm 




POSITIVE 
PULSE 



K- tTHL(tf) 
«— tTLHOr) 



tTLH(«r)-H 
tTHLUf)— 



90% 



90%- 
VM 



V M -1.5V 

Input Pulse Definition 



- AMP (V) 




AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Combines F245 and F373 type 
functions in one chip 

• 8-bit Octal Transceiver with D 
type latch 

• 'F543 Non-Inverting 
'F544 Inverting 

• Back-to-Back Registers for 
storage 

• Separate controls for Data flow 
in each direction 

• A outputs sink 24mA and source 
15mA 

• B outputs sink 64mA and source 
3mA 

• 24-pin plastic Slim DIP (300mil) 
package 

• 3-State outputs for bus oriented 
applications 

DESCRIPTION 

The 'F543 and 'F544 Octal Registered 
Transceivers contains two sets of D-type 
latches for temporary storage of data 
flowing in ei ther d i rectio n. Separate 
Latch Enable ( LgAB, UBS) and Enable 
(OEAB, OEBA) inputs are provided for 
each register to permit independent con- 
trol of inputting and outputting in either 
direction of data flow. While the 'F543 
has non-inverting data path, the 'F544 
inverts data in both direction. The A 
outputs are guaranteed to sink 24mA 
while the B outputs are rated for 64mA. 



Octal Registered Transceiver, Non-Inverting (3-State) 
Octal Registered Transceiver, Inverting (3-State) 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F543 


6.0ns 


80mA 


74F544 


6.5ns 


95mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP 


N74F543N, N74F544N 


24-Pin Plastic SOL 


N74F543D, N74F544D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 7 (T543) 


Port A, 3-State inputs 


3.5/1.08 


70jmA/0.65mA 


Bo -B 7 (T543) 


Port B, 3-State inputs 


3.5/1.08 


70jxA/0.65mA 


A0-A7 (T544) 


Port A, 3-State inputs 


3.5/1.08 


70juA/0.65mA 


B0-B7 CF544) 


Port B, 3-State inputs 


3.5/1.08 


70/uA/0.65mA 


5EAB 


A-to-B output enable input 
(active-Low) 


1.0/1.0 


20/uA/0.6mA 


5EBA 


B-to-A output enable input 
(active-Low) 


1.0/1.0 


20/uA/0.6mA 


EAB 


A-to-B enable input 
(active-Low) 


1.0/2.0 


20juA/ 1.2mA 


EBA 


B-to-A enable input 
(active-Low) 


1.0/2.0 


20/uA/1.2mA 


LEAB 


A-to-B latch enable input 
(active-Low) 


1.0/1.0 


20jxA/0.6mA 


LEBA 


B-to-A latch enable input 
(active-Low) 


1.0/1.0 


20/uA/0.6mA 


A0-A7 ('F543) 


Port A, 3-State outputs 


150/40 


3.0mA/24mA 


B0-B7 (T543) 


Port B, 3-State outputs 


750/106.7 


15mA/64mA 


A0-A7 (T544) 


Port A, 3-State outputs 


150/40 


3.0mA/24mA 


B0-B7 (T544) 


Port B, 3-State outputs 


750/106.7 


15mA/64mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 
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FUNCTIONAL DESCRIPTION 

The T543 and 'F544 contains two sets of 
eight D-type latches, with separate input and 
controls for each set. For data flow from A to 
B, for example, the A-to-B Enable (EAB) Input 
must be Low in order to enter data from 
Ao - A 7 or take data from Bq - B 7 , as indicat- 
ed in the Function Table. With EAB Low, a 
Low s ignal on the A-to-B Latch Enable 
(LEAB) input makes the A-to-B latches trans- 
parent; ^subsequent Low-to-High transition 
fof the LEAB signal puts the A latches in the 
storage mode and their outputs no longer 
change with the A inputs. With EAB and 
OEAB both Low, the 3-State B output buffers 
are active and reflects the data present at the 
output of the A latches. Control of dat a flow 
from B to A is similar, but using the EBA, 
LEBA, and OEBA inputs. 



PIN CONFIGURATION 





T543 




lebaQ 




SjVcc 


oebaQ 




Deba 


AoD 




IK 


AiQ 




HJBt 


AjQ 




Db 2 


A3Q 




H B 3 


A 4 [7 




H1B4 


A 5Q 




E B s 


AeQ 




IHb 6 


A7D0 




1HB7 


ebaQT 




HJleab 


GNdLH 




HolAB 






CD07660S 




T544 




LEBAQ 




^|V CC 


OEBA EI 




miiA 


AoQ 




HI Bo 


A1Q 




m* 


Sad 




m% 


A3Q 




135-3 


A4Q 




Hi*; 


SsQ 




13 b 5 


SeL! 




I3B-6 


A7Q2 




Hb 7 


EAB Ql 




14) LEAB 


gndQjj 




13|0EAB 






CD07670S 



FUNCTI 


ON TABLE for 


'F543 and 'F544 






INPUTS 


OUTPUTS 


STATUS 




Ixx 


LEXX 


Data 


T543 


'F544 


OEXX 


H 


X 


X 


X 


Z 


Z 


Outputs disabled 


L 
L 


H 
H 


L 
L 


1 
h 


z 
z 


Z 

z 


Outputs disabled 
Data latched 


L 
L 


L 
L 


H 
H 


1 
h 


L 
H 


H 
L 


Data latched 


L 
L 


L 
L 


L 
L 


L 
H 


L 
H 


H 
L 


Transparent 



H = High voltage level 

h = High state must be present one setup time before the Low-to-High transition of LEXX or EXX 

(XX - AB or BA) 

L = Low voltage level 

I = Low state must be present one setup time before the Low-to-High transition of LEXX or EXX 

(XX = AB or BA) 
X = Don't care 
Z = High-impedance state 

LOGIC SYMBOL 



T543 
3456789 10 



11 ■ 

23- 

14- 

1 ■ 





tttttttt 




Ao A, A 2 A 3 A 4 A 5 Ag A 7 

EAB 0£AB 

EBA 

LEAB 

OEBA 
LEBA 

Bq B.j B 2 B 3 B 4 B 5 B 6 B 7 



14- 
1- 



niTTTTT 

22 21 20 19 18 17 16 15 

T544 
3456789 10 

mum 



EAB 
EBA 
LEAB 
LEBA 



Aq A t A 2 A 3 A 4 As Ag A 7 

OEAB 



B 1 B 2 B 3 B 4 B s B 6 B 7 

TtTTTtT 

22 21 20 19 18 17 16 15 
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LOGIC SYMBOL (IEEE/IEC) 



'F543 



11 — ^ 


* 1 




14 k» 




EN1 


13 k* 






23— t^ 


>1 


1 t^i 




EN2 


2 1^ 







3^ 
4- 

6-» 
7-« 
8- 

10- 



EHZ 



V1 2V 



•-22 
►21 
-20 
►19 
-18 
-17 
-16 
-15 



T544 



11 — fc» 


»^ 




14 ^" 




EN1 


13 ^ 






23 ^ 


»1 


1 b* 




EN2 


2 £* 







3 « »' 

4 « » ' 

5 « fr' 



8 « »* 

9 « »' 
10 « »rf^ 



Vl 



nir 



2 V 



» « » 22 

»-« — ^21 



*"* » 16 
»-« — fc-15 



B 
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LOGIC DIAGRAM FOR T543 



rST 



A© 1"± 



Ai- 
A2- 



A3- 
A4- 
A5- 
A«- 
A 7 - 



;Jgj] 



DETAIL A x 7 




-B 2 

-B 3 

-B 4 
-B 5 
-B« 
-B7 




NOTE: 

Please note that this diagram is provided only for the understanding of logic operations and should not be used t 



estimate propagation delays. 



LOGIC DIAGRAM FOR F544 



rST 



1 



A,- 
A2- 
A3- 
A4- 
As- 
A«- 
A 7 - 



TS 



DETAIL A x 7 




-B, 
-B 2 
-B 3 
-B 4 
B 5 
-B 6 
-B7 



^^ 



NOTE: 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'IN 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


A0-A7, A0-A7 


48 


mA 


Bq - B7, Bq - B7 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.50 


5.0 


5.50 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 


A0-A7, A -A 7 






-3 


mA 


Bo - B7, Bo - B7 






-15 


mA 


lOL 


Low-level output current 


A0-A7, A -A 7 






24 


mA 


Bq - B7, Bq - B7 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


A0-A7 
A0-A7 


V C c = MIN, 
V, L = MAX, 
V, H = MIN 


Iqh = -3mA 


±10% V cc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


B -B 7 
B0-B7 


'0H--15mA 


±10% Vcc 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


A0-A7 
A0-A7 


V C c - MIN, 
V| L =MAX, 
V| H -MIN 


Iol = 24mA 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


B0-B7 
B0-B7 


Iol = 48mA 


±10% V CC 




0.40 


0.55 


V 


Iol = 64mA 


±5%V CC 




0.40 


0.55 


V 


V|K 


Input clamp voltage 


Vcc = MIN, l| = l|K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input 
voltage 


DEAB, oeba 
EAB, EBA 
LEAB, LEBA 


Vcc = 0.0V, V, = 7.0V 






100 


MA 


Others 


V C c - 5.5V, V| = 5.5V 






1 


mA 


Iih 


High-level input current 


V CC = MAX, V| = 2.7V 






20 


MA 


IlL 


Low-level input 
current 


Others 


Vcc = MAX, V| - 0.5V 






-0.6 


mA 


EAB, EBA 






-1.2 


mA 


llH 

+ 'ozh 


OFF-state current 
High-level voltage applied 


V CC - MAX, V = 2.7V 






70 


MA 


IlL 

+ IOZL 


OFF-state current 
Low-level voltage applied 


V CC = MAX, V - 0.5V 






-600 


ma 


los 


Short circuit 
output current 3 


A -A 7 , A0-A7 


V CC = MAX 


-60 




-150 


mA 


Bo - B7, Bo - B7 


-100 




-225 


mA 


Ice 


Supply current 
(total) 


'F543 


•CCH 


V CC - MAX 




70 


105 


mA 


'CCL 




95 


135 


mA 


leez 




95 


135 


mA 


Ice 


Supply current 
(total) 


'F544 


'CCH 


Vcc - MAX 




80 


110 


mA 


ICCL 




105 


140 


mA 


leez 










100 


135 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F543 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 50012 


T A = to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
A n to B n 


Waveform 2 


3.5 
3.0 


5.5 
5.0 


8.5 
8.0 


3.0 
2.5 


9.0 
8.5 


ns 


tpi_H 
tpHL 


Propagation delay 
B n to A n 


Waveform 2 


2.0 
2.5 


4.0 
4.5 


7.0 
7.5 


1.5 
2.5 


7.5 
8.0 


ns 


tpi_H 
tpHL 


Propagation delay 
LEBA to A n 


Waveform 1, 2 


5.0 
4.0 


7.0 
6.0 


10.0 
9.0 


4.5 
4.0 


11.0 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
LEAB to B n 


Waveform 1, 2 


6.0 
4.5 


8.5 
6.5 


11.5 
9.5 


5.5 
4.0 


12.5 
10.0 


ns 


tpZH 
tpZL 


Output enable time 

OEBA or OEAB to A n or B n 


Waveform 4 
Waveform 5 


2.0 
3.5 


4.0 
5.0 


7.5 
9.5 


1.5 
3.0 


8.0 
10.0 


ns 


tpHZ 
tpLZ 


Output disable time 

OEBA or OEAB to A n or B n 


Waveform 4 
Waveform 5 


1.0 
1.5 


3.0 
4.0 


6.5 
7.5 


1.0 
1.0 


7.5 
8.5 


ns 


tpHZ 
tpLZ 


Output disable time 
EBA or EAB to A n or B n 


Waveform 4 
Waveform 5 


4.5 
5.5 


7.0 
7.5 


10.5 
11.0 


4.0 
5.0 


12.0 
12.0 


ns 


tpHZ 
tpLZ 


Output disable time 
EBA or EAB to A n or B n 


Waveform 4 
Waveform 5 


2.5 
4.5 


5.0 
7.0 


8.5 
11.0 


2.0 
3.0 


9.5 
12.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F543 


UNIT 


T A = +25°C 

Vcc = +5.0V 

C L = 50pF 

R L = 500S2 


T A = to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
A n or B n to LEAB or LEBA 
A n or B n to EAB or EBA 


Waveform 3 


2.0 
3.5 






2.0 
3.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
A n or B n to LEAB or LEBA 
A n or B n to EAB or EBA 


Waveform 3 


1.0 
2.0 






1.0 
2.0 




ns 


tw(U 


Latch enable pulse width 


Waveform 3 


4.0 






4.5 




ns 



B 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F544 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

r l = 500ft 


T A = to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tPHL 


Propagation delay 
A n to B n or B n to A n 


Waveform 1 


3.0 
3.0 


6.5 
5.0 


9.5 
8.0 


3.0 
3.0 


10.5 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
LEBA to A n 


Waveform 1, 2 


4.0 
4.0 


7.0 
7.0 


9.5 
9.5 


4.0 
4.0 


10.5 
10.5 


ns 


tpi_H 
tpHL 


Propagation delay 
LEAB to B n 


Waveform 1, 2 


5.0 
4.0 


8.0 
7.5 


11.5 
9.5 


4.0 
4.0 


12.5 
10.5 


ns 


tpZH 
tpZL 


Output enable time 

OEBA or OEAB to A n or B n 


Waveform 4 
Waveform 5 


3.0 
4.0 


5.0 
7.0 


8.0 
10.0 


2.5 
4.0 


8.5 
10.5 


ns 


tpHZ 
tpLZ 


Output disable time 

OEBA or OEAB to A n or B n 


Waveform 4 
Waveform 5 


1.0 
2.5 


4.0 
5.5 


6.5 
8.5 


1.0 
2.5 


7.0 
9.0 


ns 


tpHZ 
tpLZ 


Output disable time 
EBA or EAB to A n or B n 


Waveform 4 
Waveform 5 


4.0 
4.5 


7.0 
8.0 


9.5 
11.0 


4.0 
4.5 


10.5 
12.0 


ns 


tPHZ 
tPLZ 


Output disable time 
EBA or EAB to A n or B n 


Waveform 4 
Waveform 5 


2.5 
4.5 


5.0 
8.5 


8.0 
11.5 


2.5 
4.5 


9.0 
12.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F544 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
t s (L) 


Setup time, High or Low 
A n or B n to LEAB or LEBA 


Waveform 3 


2.5 
2.5 






2.5 
4.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
A n or B n to LEAB or LEBA 


Waveform 3 


2.5 
2.5 






3.0 
4.0 




ns 


tw(U 


Pulse width latch enable 


Waveform 3 


4.0 






4.5 




ns 
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AC WAVEFORMS 



V|N 



~\ 1 __f~» 



♦tpLH- 
VOUT -rf~V M 



"tpHL-*" 



yC7 u ^ 



WF0605WS 

Waveform 1. Propagation Delay for Inverting Outputs 



An, Bn / 
A n ,Bn \ 



LEAB, LEBA 
EAB, EBA 



•h(L) 



f^~\ 




Waveform 3. Data and Select Setup and Hold Times 



QEAB, OEBA 
EAB, EBA 



)£ 



A n, B n, A n> Bn 



\ 



■ ~~ \- 4 



►•pHf 



■'PLH* 



V t * 



WF06056S 

Waveform 2. Propagation Delay for Non-Inverting Outputs 



OEAB, OEBA 
EAB, Ha 



ZDlEZ 

|-tp2H- 



as 



/"■" 



-VQH-03V 



Waveform 4. 3-State Output Enable Time to High 
Level and Output Disable Time From High Level 



■v M 


*- tpLZ "* 


S\ 







- Vql + o.3v 

WF0608FS 



Waveform 5. 3-State Output Enable Time to Low Level 
And Output Disable Time From Low Level 

NOTE: For all waveforms, V M -1.5V. 
The shaded areas indicate when the input is permitted to changed for predicatable output performance 



e 
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TEST CIRCUIT AND WAVEFORMS 




Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



7.0V NEGATIVE 

PULSE 



VM 



K- «THL(tf) 
-H h-'TLHOr) 




POSITIVE 
PULSE 



tTLH(lr)-H 
tTHL(t()-H I— 



90% 
VM 



90%- 

vm- 



V M -1.5V 

Input Pulse Definition 



• AMP (V) 




AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (70/liA in 
High and Low states) 

• Higher drive than 8304 

• 8-bit bidirectional data flow 
reduces system package count 

• 3-State inputs/outputs for 
interfacing with bus-oriented 
systems 

• 20mA and 64mA bus drive 
capability on A and B ports, 
respectively 

• Transmit/Receive and Output 
Enable simplify control logic 

• Pin for pin replacement for Intel 
8286 

DESCRIPTION 

The 'F545 is an 8-bit, 3-State, high- 
speed transceiver. It provides bidirec- 
tional drive for bus-oriented micropro- 
cessor and digital communications sys- 
tems. Straight through bidirectional 
transceivers are featured, with 20mA 
bus drive capability on the A ports and 
64mA bus drive capability on the B 
ports. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F545 


4.0ns 


87mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F545N 


20-Pin Plastic SOL 


N74F545D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 7 , 
B0-B7 


Data inputs 


3.50/0.117 


70/uA/70/LtA 


SE 


Output enable input 
(active-Low) 


2.0/0.067 


40/mA/40/mA 


T/R 


Transmit/ Receive input 


2.0/0.067 


40juA/40//A 


A0-A7 


Port A 3-State outputs 


150/40 


3mA/24mA 


B -B 7 


Port B 3-State outputs 


750/107 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/lcA in the High state and 0.6mA in the Low state. 



D 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 






12 3 4 5 6 7 8 

I I I I II I I 




9 — C 
11 


Ao Ai A2 A3 A4 As Ae A7 
OE 

T/R 
Bo B1 B 2 B3 B4 B 5 B 6 B7 




Vex; -Pin 
GND = Pin 


I I I I I I I I 

19 18 17 16 15 14 13 12 

LS047 

| 

20 



00s 







:u 

<fc 18 
^ 17 
^ 16 
<fc 15 
^^14 
^ 13 
<fc 12 

LS04710S 


9 IN 

-r 

3 ^^ 

4 
5 ^ 

6 <fc> 

7 ^ 

8 «> 


G3 

3EN1 

3EN2 

n r 


V1 < 


> 2V 
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One input, Transmit/ Receive (T/R) deter- 
mines the direction of logic signals through 
the bidirectional transceiver. Transmit en- 
ables data from A ports to B ports; Receive 
enables data from B ports to A ports. The 
Output Enable input disables both A and B 
ports by placing them in a 3-State condition. 

The 'F545 performs the same function as the 
'F245, the only difference being package pin 
assignments. 



LOGIC DIAGRAM 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


OE 


T/R 


L 
L 
H 


L 
H 
X 


Bus B Data to Bus A 
Bus A Data to Bus B 
Hi Z 



H = High voltage level 
L = Low voltage level 
X = Immaterial 
Z = High-impedance 



(D (2) (3) (4) (5) (6) (7) (8) 

Ao Ai A2 A3 A4 A5 Ae A7 

MMMMMMMrY 



Bo B1 B 2 B 3 B 4 B S B 6 

(19) (18) (17) (16) (15) (14) (13) 



u 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


A0-A7 


48 


mA 


B0-B7 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 


A0-A7 






-3 


mA 


B0-B7 






-15 


mA 


lOL 


Low-level output current 


A0-A7 






24 


mA 


B0-B7 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELEC 


TRICAL CHARACTERISTICS (Over 


recommendec 


operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F545 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


A -Ay 
Bo -By 


V C c = MIN, 
V| L = MAX, 
V| H = MIN 


l H = -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


B -By 


loH = - 1 5mA 


±10%V C c 


2.0 






V 


± 5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


A -Ay 


Vcc = MIN, 
V| L = MAX, 
V| H = MIN 


Iol = 24mA 


±10%V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


B -By 


Iol = 48mA 


±10°/oV C C 




0.40 


0.55 


V 


Iol - 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V C c = MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input voltage at 
maximum input voltage 


A - Ay, 
Bo -By 


V C c = 5.5V, V| = 5.5V 






1.0 


mA 


De, T/R 


V C c = 0.0V, V, = 7.0V 






100 


MA 


Iih 


High-level input current 


OE, T/R 
only 


V C c = MAX, V| = 2.7V 






40 


ma 


IlL 


Low-level input current 


OE, T/R 
only 


Vcc = MAX, V, = 0.5V 






-40 


ma 


>OZH 
+ I|H 


Off-state current 
High-level voltage applied 


V C c = MAX, V = 2.7V 






70 


ma 


'OZL 
+ I|H 


Off-state current 
Low-level voltage applied 


V C c = MAX, V = 0.5V 






-70 


ma 


bs 


Short-circuit 
output current 3 


A -Ay 


V CC = MAX 


-60 




-150 


mA 


Bo -By 


-100 




-225 


mA 


be 


Supply current 4 (total) 


Icch 


V CC = MAX 


T/R = A - Ay = 4.5V; OE = GND 




77 


90 


mA 


Iccl 


OE = T/R = B -B 7 = GND 




96 


120 


mA 


bcz 


OE=4.5V; T/R = B - By = GND 




89 


110 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 

2. All typical values are at V C c - 5V, T A = 25°C. 

3 Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tes ts should be performed last. 

4. Measure Ice with outputs open. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F545 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Mln 


Max 


tpi_H 
tpHL 


Propagation delay 
A n to B n or B n to A n 


Waveform 1 
Waveform 1 


1.5 
2.5 


3.5 
4.5 


5.5 
6.5 


1.5 
2.5 


6.5 
7.0 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 2 
Waveform 3 


6.0 
5.5 


8.5 
8.0 


10.5 
9.5 


6.0 
5.5 


11.0 
10.0 


ns 


tpHZ 
tp|_Z 


Output disable time from 
High or Low level 


Waveform 2 
Waveform 3 


2.5 
2.0 


5.0 
4.5 


7.0 
6.5 


2.5 
2.0 


8.0 
7.5 


ns 



AC WAVEFORMS 



/*" fci 



_>7 



\ 



*-tp H L--J 






*PLZ 



■\ 



h 



WF0607BS 



Waveform 1. For Non-Inverting Outputs 



Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



t. 



F 



-*P2M-* 



AnOrBn 



--♦PMZ-* 



F 



r v QH- 



WF0609CS 

Waveform 3. 3-State Output Enable Time to Low Level and Output Disable Time From Low Level 

NOTE: For all waveforms, Vm - 1.5V. 
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TEST CIRCUIT AND WAVEFORMS 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Puise Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FEATURES 

• 3- to 8-line address decoder 

• Address storage latches 

• Multiple enables for address 
extension 

• Open-Collector Acknowledge 
output 

DESCRIPTION 

The 'F547 is a 3- to 8-line address 
decoder with latches for address stor- 
age. Designed primarily to simplify multi- 
ple-chip selection in a microprocessor 
system, it contains one active-Low and 
two active-High Enables to conserve 
address space. Also included is an ac- 
tive-Low Acknowledge output that re- 
sponds to either a Read or Write input 
signal when the Enables are active. 



PIN CONFIGURATION 









Q2 E 




20] Vcc 


0i (T 




HD Qs 


ACK [T 




1HQ4 


WR [T 




m a 2 


RD [T 




]H le 


Ao(T 




1UI0 


Ai[T 




IDe, 


Qs[T 




m E 2 


Qe|T 




moo 


gndQo 




niQ/ 






CD07851S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F547 


8.0ns 


17mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F547N 


20-Pin Plastic SOL 


N74F547D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 2 


Output select address input 


1.0/1.0 


20juA/0.6mA 


E 


Chip enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


E1, E 2 


Chip enable inputs 


1.0/1.0 


20MA/0.6mA 


LE 


Latch enable input 


1.0/1.0 


20jtxA/0.6mA 


RD 


Read acknowledge input 
(active-Low) 


1.0/1.0 


20AtA/0.6mA 


WR 


Write acknowledge input 
(active-Low) 


1.0/1.0 


20MA/0.6mA 


Q0-Q7 


Decoder outputs (active-Low) 


50/33.3 


1 mA/20mA 


ACK 


Open-Collector acknowledge output 
(active-Low) 


OCV33.3 


OC*/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 

2. *OC = Open-Collector. 



LOGIC SYMBOL 




















6 

| 




7 

| 




17 

I 














Afl 




Ai 




A? 








16 -C 


LE 




















15 -C 


Eo 




















14 — 


E, 




















13 — 


E, 




















5 -C 


RD 




















4 -C 


WR 






















ACK 


Qo 


Q1 


Q 2 


Q3 


04 


Qs 


Qe 


Q7 






V 


? 


? 


V 


V 


V 


V 


V 


V 




3 


12 


2 


1 


19 


18 


8 


9 


11 

LS09541S 


Vgc - Pin 20 
GND = Pm 10 
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For applications in which the separation of 
latch enable and chip enable functions is not 
required, LE and &| can be tied together such 
that when High the outputs are OFF and the 
latches are transparent, and when Low the 

FUNCTION TABLE (Decoder*) 



latches are storing and the selected output is 
enabled. 

The Open-Collector Acknowledge (ACK) out- 
put is normally High (i.e. OFF) and goes Low 



INPUTS 


OUTPUTS 


lo 


Ei 


E 2 


A 2 


Ai 


A 


Qo 


Qi 


Q 2 


Q 3 Q4 


Q 5 


Qe 


Q 7 


L 


H 


H 


L 


L 


L 


L 


H 


H 


H H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


H 


L 


H 


H H 


H 


H 


H 


L 


H 


H 


L 


H 


L 


H 


H 


L 


H H 


H 


H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H L 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H H 


L 


H 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H H 


H 


H 


L 



when Eo, E-| and E 2 are all active and either 
the READ (RD) or Write (WR) input is Low, as 
indicated in the Acknowledge Function Table. 



FUNC 


mo 


N TABLE 


(Acknowledge) 


INPUTS 


OUTPUT 


Eo 


E1 


E 2 


RD 


WR 


ACK 


H 


X 


X 


X 


X 


H 


X 


L 


X 


X 


X 


H 


X 


X 


L 


X 


X 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


L 


X 


L 


L 


H 


H 


X 


L 


L 



* Assuming E1 - Low and E2 = E3 = High 



H = High voltage level 
L = Low voltage level 
X = Don't care 



FUNCTION TABLE (Latch and Output Status) 



INPUTS 


LATCH STATUS 


DECODER OUTPUTS 


Eo 


E1 


E 2 


LE 


L 
L 


H 
H 


H 
H 


H 

1 


Transparent 
Storing 


Address inputs decoded 
Latched address decoded 


L 


X 


X 


X 


Storing hold 


No Change 


H 
X 
X 


X 
L 
X 


X 
X 

L 


X 
X 

H 


Transparent 

Storing 

Transparent 


Outputs disabled 



H = High voltage level 
L = Low voltage level 
X - Don't care 
I - High to Low transition. A n data must be stable one setup time before transition. 

LOGIC DIAGRAM 



D 



EJ][ 



(15) E, 

(14) 

(13) 



s5^>i 



(4) RD 
(5)WR 



jO- 



mm 



]LO 




ACK Q Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q? 
(3) (12) (2) (1) (19) (18) (8) (9) (11) 



Vcc = Pm 20 
GND = Pin 10 
( ) = Pin numbers 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


input voltage 


-0.5 to +7,0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


>IK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 


ACK only 






4.5 


V 


'oh 


High-level output current 


Except ACR 






-1 


mA 


"OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F547 


UNIT 


Min 


Typ 2 


Max 


'OH 


High-level 
output current 


ACK only 


V C c - MIN, Vil - MAX, V| H - MIN, V h » MAX 






250 


M 


V H 


High-level 
output voltage 


Except ACK 


V C c - MIN, Vil - MAX, 
V,H - MIN, Iqh = MAX 


±10% V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, V| L = MAX, 
V| H - MIN, l L - MAX 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V C c - MIN, 1, - l,K 




-0.73 


-1.2 


V 


h 


Input current at 
maximum input voltage 


V C c - MAX, V, - 7.0V 






100 


MA 


>IH 


High-level input current 


V CC = MAX, V, = 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c = MAX, V, - 0.5V 






-0.6 


mA 


'os 


Short-circuit 
output current 3 


Except ACK 


V C c - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V C c -MAX 




17 


25 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing l s> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F547 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

r l = soon 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

r l = soon 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A n to Q n 


Waveform 3 


2.0 
4.5 


4.5 
7.0 


9.0 
12.0 


1.5 
4.0 


10.0 
13.0 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
Ei to Q n 


Waveform 2 


2.5 
3.0 


4.5 
5.5 


8.5 
8.5 


2.0 
3.0 


9.5 
9.5 


ns 
ns 


tpi_H 
tpHL 


Propagation delay 
LE to Q n 


Waveform 1 


3.5 
5.0 


6.0 
10.5 


10.0 
14.0 


3.0 
5.0 


11.0 
15.0 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
E 2 or E 3 to Q n 


Waveform 1 


4.0 
4.0 


6.0 
6.0 


10.0 
10.0 


3.0 
4.0 


11.0 
11.0 


ns 
ns 


tpLH 
tpHL 


Propagation delay 

Ei, E5, or WR" to ACR 


Waveform 2 


6.5 
3.5 


9.0 
5.5 


13.0 
9.5 


6.5 
3.0 


14.0 
10.5 


ns 
ns 


tpLH 
tpHL 


Propagation delay 
E 2 or E 3 to TvCR 


Waveform 1 


7.5 
4.5 


11.0 
6.5 


14.0 
10.0 


7.0 
4.0 


15.0 
11.0 


ns 
ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F547 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

r l = soon 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = SOpF 

r l = soon 


Min 


Typ 


Max 


Min 


Max 


t s (D 


Setup time, High or Low 
A n to LE 


Waveform 3 


5.0 
5.0 






5.0 
5.0 




ns 
ns 


th(H) 
th(L) 


Hold time, High or Low 
A n to LE 


Waveform 3 


6.0 
6.0 






6.0 
6.0 




ns 
ns 


tw(H) 


LE pulse width, High 


Waveform 2 


6.0 






6.0 




ns 



B 
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AC WAVEFORMS 



LE, E 1f E 2 t'v m 



♦tp 



ACK, Q n ^fc- V M 



Waveform 1. Propagation Delay for Chip Enable Inputs 
(E 2 , E 3 ) and L atch Enable Input (LE) to Write 
Acknowledge (ACK) and Decoder (Q n ) Outputs 



*3E- 



5£ 



^PHL— ♦ t PLH»| 

V M 7T v m 



Qn 



Waveform 3. Propagation Delay for Output Select 
Address Input (A n ) to Decoder Outputs (Q n ) 



. RD, Iq 



~te i 



Vm n L v M 



ACK, Q n 



V j fc 



Waveform 2. Propagation Delay for Chip Enable Input 

(E^ to Decoder Outputs (Qn ) and Write 

Acknowledge Inputs (WRJRD) to 

Acknowledge Output (ACK) 




Waveform 4. Data Setup and Hold Times for Output 

Select Address Inputs (A n ) to Latch Enable Inputs 

(LE) and Chip Enable Inputs (Ei, E 2 , E 3 ) 



NOTE: For all waveforms, V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable performance. 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




h- tTHL(tf) 
— tTLH(tr) 



tTLH(tr) — 
tTHL(tf)-* 



90% 
VM 



VM- 



Test Circuit for Open-Collector 
and Totem-Pole Outputs 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


Open-Collector 
others 


closed 
open 



• AMP (V) 




FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FEATURES 

• 3- to 8-line address decoder 

• Multiple enables for address 
extension 

• Open-Collector Acknowledge 
output 

• Active-Low Decoder outputs 

DESCRIPTION 

The 'F548 is a 3- to 8-line address 
decoder with four Enable inputs. Two of 
the Enables are active-Low and two are 
active-High for maximum addressing 
versatility. Also provided is an active- 
Low Acknowledge output that responds 
to either a Read or Write input signal 
when the Enables are active. 

When enabled, the 'F548 accepts the 
A -A 2 address inputs and decodes 
them to select one of eight active-Low 
mutually exclusive outputs, as shown in 
the Decoder Function Table. When one 
or more Enables is active, all decoder 
outputs are High. Thus, the 'F548 can be 
used as a demultiplexer by applying data 
to one of the Enables. 

The Open-Collector Acknowledge (ACK) 
output is normally High (i.e. OFF) and 
goes Low when the Enables are all 
active and either the READ (RD) or 
Write (WR) input is Low, as indicated in 
the Acknowledge Function Table. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F548 


6.5ns 


14mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F548N 


20-Pin Plastic SOL 


N74F548D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A2 


Output select address inputs 


1.0/1.0 


20juA/0.6mA 


Eo, E1 


Chip enable inputs (active-Low) 


1.0/1.0 


20juA/0.6mA 


E 2 , E 3 


Chip enable inputs 


1.0/1.0 


20juA/0.6mA 


RD 


Read acknowledge input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


WR 


Write acknowledge input (active-Low) 


1.0/1.0 


20jLtA/0.6mA 


Qo-Q? 


Decoder outputs (active-Low) 


50/33 


1 mA/20mA 


ACK 


Open-collector acknowledge output 
(active-Low) 


OCV33 


OC*/20mA 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 

2. *OC = Open-Collector. 



PIN CONFIGURATION 



LOGIC SYMBOL 









^Q 




^Vcc 


Q1Q 




HQ3 


ackQ 




23 Q 4 


wrQ 




2K 


rdQ 




23I 


AoQ 




Hit 


*lD 




33 e 2 


3sQ 




1*3 


5eQ 




llQo 


gndQo 




m<h 






CD08221S 







6 

1 


[ 


17 


16 -C 


E 


*0 


*1 


A* 


15 -C 


El 








14 — 


E 2 






ACK 


13 — 


E3 








5-C 


RD 








4-C 


WR 


Q„ Q, Qj Q3 Q 4 Q 5 Q. Q, 



TTTTTTTT 

12 2 1 19 18 8 9 11 



= Pin 20 
= Pin 10 



LOGIC SYMBOL (IEEE/IEC) 








17 

16-^ 
15-±* 

14 

13 

4-^ 


■}"' 


OMUX 

0,8 
1,8 
2,8 
3,8 


N 12 

^ — 2 

N 19 

^ 18 

^ 8 

^ 9 
^ 11 

^ 3 


& 


4,8 
5,8 

EN8 6,S 
7,8 






& 


EN9 8 ' 9 ^ 






LS10231S 
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LOGIC DIAGRAM 



W Ao ^O-f—^O- 



>Ai >o--f— >o- 



>Aj >Q- T->0" 



(16) Eo 
(15)' 



^^ 



(14) 
(13) E, 

(6) RD-^ap> 

(4)WR 




ACK 5 Q t 6^ 5 3 5 4 5 ©6 ^7 
(3) (12) (2) (1) (19) (18) (8) (9) (11) 



Vcc - Pin 20 
GND - Pin 10 
( ) -Pin numbers 



FUNCTION TABLE 


(Decoder) 




















INPUTS 


OUTPUTS 


E Ei E 2 E3 


A 2 Ai 


Ao 


60 


Q1 


Q 2 


Q 3 


<5 4 


Q 5 


Qe 


Q 7 


H X X X 


X X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X H X X 


X X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X X L X 


X X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X X X L 


X X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


L L H H 


L L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L L H H 


L L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L L H H 


L H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L L H H 


L H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L L H H 


H L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


L L H H 


H L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L L H H 


H H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


L L H H 


H H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



H - High voltage level 
L - Low voltage level 
X » Don't care 



FUNCTION TABLE (Acknowledge) 



INPUTS 


OUTPUT 


Eo 


El 


E 2 


E 3 


RD 


WR 


ACK 


H 


X 


X 


X 


X 


X 


H 


X 


H 


X 


X 


X 


X 


H 


X 


X 


L 


X 


X 


X 


H 


X 


X 


X 


L 


X 


X 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 


X 


L 


L 


L 


H 


H 


X 


L 


L 



a 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to Vcc 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 


ACK only 






4.5 


V 


'oh 


High-level output current 


Except ACK 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










LIMITS 


UNIT 


PARAMETER 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


'OH 


High-level output current 


ACK only 


Vcc = MIN, V| L = MAX, V| H = MIN, V h = MAX 






250 


M 


V H 


High-level output voltage 


Except ACK 


V C c = MIN, V, L = MAX, 
V| H = MIN, Ioh = MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-levei output voltage 


Vcc = MIN, V| L = MAX, 
V| H = MIN, l L = MAX 


±10%V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c - MAX, V, = 7.0V 






100 


juA 


Iih 


High-level input current 


Vcc = MAX, V, = 2.7V 






20 


MA 


IlL 


Low-level input current 


V C c = MAX, V, = 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


Except ACK 


V CC = MAX 


-60 




-150 


mA 


■cc 


Supply current (total) 


Vcc = MAX 




14 


21 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iqs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F548 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
A n to Q n 


Waveform 3 


2.0 
4.0 


4.5 
6.5 


8.0 
9.5 


1.5 
4.0 


9.0 
10.0 


ns 


tpi_H 
tpHL 


Propagation delay 
E or E-| to Q n 


Waveform 2 


2.5 
3.5 


4.5 
5.5 


8.5 
8.5 


2.0 
3.0 


9.5 
9.5 


ns 


tpi_H 
tpHL 


Propagation delay 
E 2 or E 3 to Q n 


Waveform 1 


4.0 
4.0 


6.0 
6.0 


9.5 
9.5 


3.0 
3.5 


10.5 
10.5 


ns 


tpi_H 
tpHL 


Propagation delay 
E or Ei to ACK 


Waveform 1 


6.5 
3.0 


9.5 
6.0 


12.5 
9.5 


6.5 
3.0 


13.0 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
E 2 or E 3 to ACK 


Waveform 1 


8.0 
4.0 


11.0 
7.0 


14.0 
10.0 


8.0 
4.0 


15.0 
11.5 


ns 


tpLH 
tpHL 


Propagation delay 
RD or WR to ACK 


Waveform 2 


5.5 
2.5 


9.0 
5.0 


12.0 
8.0 


5.5 
2.5 


12.5 
8.5 


ns 



AC WAVEFORMS 



E 2 « E 3 



ACK, Q n 






HtpHL- 



B 4~ V / 



♦tp HL ^ 



ACK, Q n 



►•♦PLH- 



A-v M 



F- 



Waveform 1. Propagation Delay for C hip En able Inputs 

(E 3 , E 4 ) to Write Acknowledge (ACK) and 

Decoder (Q n ) Outputs 



Waveform_2. Propagation Delay for Chip Enable Inputs 

(Ei, E2) to Decoder Outputs ( Qn) a nd 

Write Acknowledge Output (ACK) 



'D£ 



)£ 



♦'PHL— 



Qn 



\ 



♦tpLH* 



V M 



7 V " 



Waveform 3. Propagation Delays for Output Select Address Input (A n ) to Decoder Outputs (Q n ) 

NOTE: For all waveforms, Vm = 1 5V 



e 



March 13, 1987 



6-511 



Signetics FAST Products 



Product Specification 



Decoder/Demultiplexer 



FAST 74F548 



TEST CIRCUIT AND WAVEFORMS 





NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



vm 



tTLH(tr)-H 



- AMP (V) 




— tTLH(tr) 




tTHL(tf)-— 






— 


f-90% 




90°/H 






VM 


— tw— 


VM^ 


^ 


r 10% 



Test Circuit for Open-Collector 
and Totem-Pole Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


Open-Collector 
Totem-pole 


closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T - Termination resistance should be equal to Zout 

of pulse generators. 
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T550 Octal Registered Transceiver With Status Flags, 

Non-Inverting 
T551 Octal Registered Transceiver With Status Flags, 

Inverting 
Preliminary Specification 



FEATURES 

• 8-bit bidirectional I/O port with 
handshake 

• Back-to-back registers for 
storage 

• Register status flag flip-flops 

• Separate edge-detecting clears 
for flags 

• 'F550 non-inverting 'F551 
inverting 

• B outputs sink 64mA 

DESCRIPTION 

The 'F550 and 'F551 octal transceivers 
contain two 8-bit registers for temporary 
storage of data flowing in either direc- 
tion. Each register has its own Clock 
(CPA, CPB) and Clock Enable (UEA, 
CEB) inputs as well as a flag flip-flop that 
is set automatically as the register is 
loaded. Each flag flip-flop is provided 
with a clear input, and each regis t er has 
a separate Output Enable (OEA, OEB) 
for its 3-State buffers. The separate 
Clocks, Flags and Enables provide con- 
siderable flexibility as I/O ports for de- 
mand-response data transfer. The 'F550 
is non-inverting; the 'F551 inverts data in 
both directions. 



TYPE 


TYPICAL PROPAGATION DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F550 


6.3ns 


130mA 


74F551 


6.3ns 


130mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
Vcc = 5V±10%; T A =0°C to +70°C 


28-Pin Plastic DIP 


N74F550N, N74F551N 


28-Pin Plastic SOL 


N74F550D, N74F551D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 7 


A-to-B Data inputs 


3.5/1.0 


70/uA/0.6mA 


B0-B7 


B-to-A Data inputs 


3.5/1.0 


70MA/0.6mA 


CPA 


A-to-B Clock input (active rising edge) 


1.0/1.0 


20/uA/0.6mA 


CPB 


B-to-A Clock input (active rising edge) 


1.0/1.0 


20MA/0.6mA 


CEA 


A-to-B Clock Enable input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


CEB 


B-to-A Clock Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


OEA 


A-to-B Output Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


OEB 


B-to-A Output Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


CFAB 


A-to-B Flag Clear input 
(active rising edge) 


1.0/1.33 


20juA/0.8mA 


CFBA 


B-to-A Flag Clear input 
(active rising edge) 


1.0/1.33 


20/uiA/0.8mA 


A0-A7 


A-to-B Data outputs 


150/40 


3mA/24mA 


B0-B7 


B-to-A Data outputs 


150/40 


3mA/24mA 


FAB 


A-to-B Status Flag output (active-High) 


50/33.3 


1 mA/20mA 


FBA 


B-to-A Output Enable input (active-High) 


50/33.3 


1 mA/20mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 
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PIN CONFIGURATION 



SYMBOL (IEEE/IEC) 



A3 II 




IJAa 


A4H 




U A 1 


A sOE 




IU Ao 


cfba[T 




25}OEA 


fba(T 




24]CPB 


As [I 




23] CEB 


A rll 




ID GNO 


v cc[I 




2l] CEA 


Br |T 




20] CPA 


B nM 




l|J 61§ 


FAB [77 




m B o 


cfabQI 




m b i 


B5H 




16] Bj 


B4E 




15]B3 




TOP VIEW 




CD14590S 



F550 



20 


>1C2 

EN1 
>C4 

EN3 
>5C6 


2,4 

6,8 

r 


11 




»K 




12 




25^ 


5 




24 




23^ 




4 


>C8 
EN7 


18 




19 hv 




26 




73 


5V 




27 


17 








28 


16 


* 








15 




' 






2 


14 








3 


13 








6 


10 


^ 






7 


9 








* 




1 



'F551 




2,4 



6,8 



LOGIC SYMBOL 





26 27 28 1 2 3 6 7 4 

I I I I I I I I I 




20 — 

21 — -0 

23 —0 

24 


Ao A, Aa A3 A4 Ag Ag A 7 CFBA 

CPA FBA 
CEA OEA 
CEB OEB 
CPB FAB 
B B, B 2 B 3 B 4 B 5 B 6 B 7 CFAB 


5 

D— 25 
9— 19 

11 




MINIMI 

18 17 16 15 14 13 10 9 12 


LS11290S 
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LOGIC DIAGRAM for 'F550 



I 1 



-0 



A 2 - 
A3. 
A 4 • 



Afi" 
At" 



~--TT- 



ft- 



DETAIL A X7 




-0^ 1 ^O 



MDk 




■<< o<- 



• OEB 

• CPB 



-<- 



B 



FUNCTIONAL DESCRIPTION 

Data applied to the A inputs are entered and 
stored on the rising edge of the A Clock 
( CPA) , provided that the A Clock Enable 
(CEA) is Low; simultaneously, the status flip- 
flop is set and the A-to-B Flag (FAB) output 
goes High. Data entered from the A inputs is 
present at the inputs to the B output buffers, 



but only appears on the B I/O pins when the 
B Output Enable (OEB) signal is made Low. 
After the B output data is assimilated, the 
receiving system clears the A-to-B Flag flip- 
flop by applying a Low-to-High transition to 
the CFAB input. Optionally, the OEA and 
CFAB pins can be tied together and operated 
by one function from the receiving system. 



Data flow from B-to-A proceeds in the same 
manner described for A-to-B flow. Inputs CEB 
and CPB enter the B input data and set the B- 
to-A Flag (FBA) output High. A Low signal on 
OEA enables the A output buffers and a Low- 
to-High transition on CFBA clears the FBA 
Flag. 
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FUNCTION TABLE 



OPERATING MODE 


INPUTS 


INTERNAL Q 


A or B 


CP 


CE 


Hold data 


X 


X 


H 


No change 


Load data 


L 
H 


t 
t 


L 
L 


L 
H 



FLAG FUNCTION TABLE 



OPERATING MODE 


INPUTS 


FLAG OUTPUT 


CF 


CP 


CE 


Hold Flag 


t 


X 


H 


No change 


Clear Flag 


t 


X 


X 


L 


Set Flag 


X 


t 


L 


H 



OUTPUT CONTROL TABLE 



OPERATING MODE 


OE 


INTERNAL Q 


OUTPUT 


'F550 


'F551 


Disable outputs 


H 


X 


Z 


Z 


Enable outputs 


L 
L 


L 
H 


L 
H 


H 
L 



H - High Voltage Level 

L - Low Voltage Level 

X - Don't care 

Z = High-Impedance 

T - Low-to-High Transition 

X = Doesn't allow Low-to-High Transition 

ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


FAB, FBA 


40 


mA 


A0-A7, B0-B7 


48 


Ta 


Operating free-air temperature range 


to +70 


°C 
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RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


■IK 


Input clamp current 






-18 


V 


'oh 


High-level output current 


FAB, FBA 






-1 


mA 


A -A 7> B -B 7 






-3 


lOL 


Low-level output current 


FAB, FBA 






20 


mA 


A0-A7, B0-B7 






24 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 










74F550, 74F551 


UNIT 


PARAME 1 tin 


TEST CONDITIONS 1 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC - MIN 

Vil = MAX Ioh - MAX 

V| H =MIN 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN 

V| L =MAX, l 0L = MAX 

V| H =MIN 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input 
voltage 


Others 


Vcc - MAX, V| = 7.0V 






100 


//A 


A0-A7, B0-B7 


Vcc - 5.5V, V, = 5.5V 






1.0 


mA 


■lH 


High-level 
input current 


except 
A0-A7 
B0-B7 


Vcc = MAX, V| = 2.7V 






20 


pA 


IlL 


Low-level input 
current 


V CC = MAX, V, = 0.5V 






-600 


MA 


•lH+ bZH 


High-level 
input current 


A0-A7 
B0-B7 


V CC - MAX, V - 2.7V 






70 


HA 


l|L+ 'OZL 


Low-level 
input current 


V C c = MAX, V = 0.5V 






-600 


HA 


los 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current 


Vcc = MAX 




130 


190 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F550, 74F551 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 500ft 


T A =0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum operating frequency 


Waveform 1 


60 


70 




50 




MHz 


tpLH 
tPHL 


Propagation delay 

CPA or CPB to B n or A n 


Waveform 1 


3.0 
4.0 


5.5 
7.0 


7.5 
9.0 


2.5 
3.5 


8.5 
10.0 


ns 


tpLH 


Propagation delay 

CPA or CPB to FAB or FBA 


Waveform 1 


3.5 


6.0 


6.0 


3.0 


9.0 


ns 


tPHL 


Propagation delay 

CFAB or CFBA to FAB or FBA 


Waveform 2 


5.0 


9.0 


11.5 


4.5 


13.0 


ns 


tpZH 
tpZL 


Output enable time 

OEA or OEB to A n or B n 


Waveform 4, 5 


2.5 
3.5 


5.5 
7.0 


7.5 
9.5 


2.0 
3.0 


8.5 
10.5 


ns 


tpHZ 
tPLZ 


Output Disable time 
OEA or OEB to A n or B n 


Waveform 4, 5 


3.0 
2.5 


6.5 
5.5 


9.0 
7.5 


2.5 
2.0 


10.0 
8.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F550, 74F551 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 500ft 


T A =0°C to +70°C 

V C c = +5-0V±10% 

CL = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time, High or Low 
A n or B n to CPA or CPB 


Waveform 3 


4.0 
4.0 






4.5 
4.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
A n or B n to CPA or CPB 


Waveform 3 


2.0 
2.0 






2.5 
2.5 




ns 


t s (H) 
t s (L) 


Setup time, High or Low 
CEA or CEB to CPA or CPB 


Waveform 3 


4.0 
4.0 






4.5 
4.5 




ns 


th(H) 
th(U 


Hold time, High or Low 
CEA or CEB to CPA or CPB 


Waveform 3 


2.0 
2.0 






2.5 
2.5 




ns 


tw(H) 
tw(L) 


Pulse width, High or Low 
CPA or CPB 


Waveform 3 


3.0 
3.0 






3.5 
3.5 




ns 


tw(H) 


Pulse width, High 
CFAB or CFBA 


Waveform 2 


3.0 






3.5 




ns 


tree 


Recovery time 

CFAB or CFBA to CPA or CPB 


Waveform 2 


9.0 






10.0 




ns 



June 1987 



6-518 



Signetics FAST Products 



Preliminary Specification 



FAST 74F550, 74F551 



AC WAVEFORMS 



A„.B n ,FBA 



^ t L l^-ww-j. i 

-*" l PLH ««- -»• t PHL ^_ 



l PHL "*- 



A n , B n , FBA 



^ 



*PLH 



\! 



Waveform 1. Propagation Delay, Clock Input to Output 



CEA, CEB 



*+tg(L)+» t„(L) «_ ^_t s (H)-^ 



j£~\ 



-t w (H)- 



-tw(L)- 



♦•MH) 



Waveform 3. Data Setup Time and Hold Times, 
and Clock Pulse Widths 



"•"tpZL-*- 



A„.B n 



CPA, CPB 



V: 



-WH)- 



- t REC-*' 



/<• 



■*-«PHL- 



\ 



Waveform 2. Propagation Delay, Flag Clear Input 

to Status Flag Output, Recovery Time Flag Clear 

Input to Clock Output 



* 



jpr~^ 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



/ 



«*tp U *. 



\r ^ 



; v OL +o.3V 



Waveform 5. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: V M = 1 5V 
The shaded area indicate when the input is permitted to change for predictable output performance 



B 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



-tTHLdf) 



tTLH(lr)-H H- 




Test Circuit for 3-State Outputs 



V M = 15V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



• AMP (V) 



— tTLHOr) 




tTHLOf)— 








jf-90% 




90%i 






VM 




VM^ 


k 






— tw— 




} 


c 10% 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• 8-bit bidirectional I/O port with 
handshake 

• Register status flag flip-flops 

• Separate Clock Enable and 
Output Enable 

• Parity Generation and Parity 
Check 

• B outputs and Parity output sink 
64mA 

DESCRIPTION 

The 'F552 octal transceiver contains two 
8-bit registers for temporary storage of 
data flowing in either direction. Each 
register has its o wn Clock (C PR, CPS) 
and Clock Enable (CER, CES) inputs, as 
well as a flag flip-flop that is set automat- 
ically as the register is loaded. The flag 
output will be reset when the Output 
Enable returns to High after reading the 
output port. Eac h regis t er has a separate 
Output Enable (DEAS, OEBR) for its 3- 
State buffer. The separate Clocks, Flags 
and Enables provide considerable flexi- 
bility as I/O ports for demand-response 
data transfer. When data is transferred 
from the A port to the B port, a parity bit 
is generated. On the other hand, when 
data is transferred from the B port to the 
A port, the parity of input data on Bo - B7 
is checked. 



FAST 74F552 

Octal Registered Transceiver 

With Parity and Flags (3-State) 



Preliminary Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F552 


6.5ns 


103mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V + 10%; T A = 0°C to +70°C 


28-Pin Plastic DIP 


N74F552N 


28-Pin Plastic SOL 


N74F552D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 


DESCRIPTION 


74(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A7 


A-to-B Data inputs 


3.5/1.0 


70juA/0.6mA 


Bo -B 7 


B-to-A Data inputs 


3.5/1.0 


70MA/0.6mA 


CPR 


R registers Clock input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


CPS 


S registers Clock input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


CER 


R registers Clock Enable input 
(active-Low) 


1.0/1.0 


20AxA/0.6mA 


CES 


S registers Clock Enable input 
(active-Low) 


1.0/1.0 


20/iA/0.6mA 


OEAS 


A-to-B Output Enable 
(active-Low) and Clear FS 
input (active rising edge) 


1.0/2.0 


20juA/ 1.2mA 




B-to-A Output Enable 
(active-Low) and Clear FR 
input (active rising edge) 


1.0/2.0 


20/uA/ 1.2mA 


OEBR 


PARITY 


Parity bit transceiver input 


3.5/1.0 


70juA/0.6mA 


Parity bit transceiver output 


750/106.7 


15mA/64mA 


ERROR 


Parity check output (active-Low) 


50/33.3 


1.0mA/20mA 


A0-A7 


A-to-B Data outputs 


150/40 


3.0mA/24mA 


B0-B7 


B-to-A Data outputs 


750/106.7 


15mA/64mA 


FS 


A-to-B Status Flag output 
(active-High) 


50/33.3 


1mA/20mA 


FB 


B-to-A Output Enable input 
(active-High) 


50/33.3 


1 mA/20mA 







NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



*E 




UB3 


B *H 




m°2 


B.[T 




m** 


^n 




m*o 


OEBRfF 




EJfr 


CPR(T 




SJ PARITY 


CER [7 




HJgnd 


VccE 




|i]cls 


ERROR (T 




m]cps 


^m 




if] OEAS 


A rHI 




JljAo 


Ml 




23 Ai 


*$m 




HJA2 


A4Q4 




TUA3 




TOP VIEW 




CD14600S 



FUNCTIONAL DESCRIPTION 

Data applied to the A inputs are entered and 
stored on the rising edge of the CPR Clock 
pulse, provided that CER is Low; simulta- 
neously, the status flip-flop is set and t he A- 
to-B flag (FR) output goes High. As the CER 
returns to High, the data will be held in R 
register. This data entered from the A inputs 
will ap pear at the B port I/ O pins after the 
OEBR has gone Low. When OEBR is Low, a 
parity bit appears at the parity pin, which will 





18 17 16 15 14 13 12 11 23 

ttttttttt 




7 — 
21 — — 

20 

19 — - 

5 — 


Ag A, Aj A3 A, A5 Aj A 7 PARITY 

CPR 

CER 

CES FS 

CPS FR 

OEAS 

OEBR 

B B, B 2 B 3 B 4 B 5 B 6 By ERROR 


10 

24 


GND = 


lltlltll! 

25 26 27 28 1 2 3 4 9 

Pin 8 
Pin 22 


LS11300S 



be set High when there is an even number of 
1*s or all O's at the Q outputs of the R 
register. After the data is assimilated, the 
receiving system clears the flag FR, by 
changing the signal at the OEBR pin from 
Low to High. 

Data flow from B-to-A proceeds in the same 
ma nner described for A-to-B flow. A Low at 
the CES pin and a Low-to-High transition at 
CPS pin enters the B-input data and the 




parity-input data into the S register and the 
parity register respectively, and sets the flag 
output FS to High. A Low signal at the OEAS 
pin enables the A por t I/O p ins and a Low-to- 
High transition of the OEAS signal clears the 
FS fla g. When O EAS is Low, the parity check 
output ERROR will be High if there is an odd 
number of 1's at the Q outputs of the S 
registers and the parity register. The flag FS 
can be cle ared by a Low-to-High transition of 
the OEAS signal. 



June 1987 



6-522 



Signetics FAST Products 



Preliminary Specification 



Octal Registered Transceiver With Parity and Flags (3-State) FAST 74F552 



LOGIC DIAGRAM 



m 



OEAS --| DETAIL 2^ 



^CKj^pd 



<Je q>-c£>- 



l~___ m„-j 




r- Q DATA 
SEL 
_ §ELO- 

r< Q CP O— 




B 
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R or S REGISTER FUNCTION TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUT 


D 


CP 


CE 


INTERNAL Q 


Hold data 


X 


X 


H 


NC 


Load data 


L 
H 


t 
t 


L 
L 


L 
H 


Keep old data 


X 


4- 


L 


NC 



H = High voltage level 
L = Low voltage level 
NC = No change 
X = Don't care 
t = Low to High transition 
4- = Don't allow Low to High transition 



OUTPUT CONTROL TABLE 



OPERATING 
MODE 


INPUT 


OUTPUTS 


OE 


INTERNAL 
Q 


A or B 


Disable outputs 


H 


X 


Z 


Enable outputs 


L 
L 


L 
H 


L 
H 



H ■ High voltage level 
L = Low voltage level 
X = Don't care 
Z - High-impedance 



R or S FLAG FUNCTION TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUT 


CE 


CP 


OE 


FLAG 


Hold Flag 


H 


X 


4- 


NC 


Set Flag 


L 


T 


4- 


H 


Clear Flag 


X 


X 


t 


L 



H - High voltage level 
L - Low voltage level 
NC = No change 
X - Don't care 
t - Low to High transition 
4- - Don't allow Low to High Transition 
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PARITY GENERATION FUNCTION TABLE 



OPERATING 
MODE 


INPUT 


OUTPUTS 


©EBR 


NUMBER OF HIGHS IN THE Q 

OUTPUTS OF THE R 

REGISTER 


PARITY 


Hold data 


H 


X 


Z 


Load data 


L 

L 


0, 2, 4, 6, 8 

1, 3, 5, 7 


H 
L 



H = High voltage level 
L = Low voltage level 
X = Don't care 
Z = High-impedance 



PARITY CHECK FUNCTION TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUTS 


OEAS 


PARITY 


NUMBER OF HIGHS IN 

THE Q OUTPUTS OF 

THE R REGISTER 




ERROR 


Parity check 


H 
L 

L 
L 
L 


X 

L 
L 
H 
H 


X 

0, 2, 4, 6, 8 

1, 3, 5, 7 

0, 2, 4, 6, 8 

1, 3, 5, 7 


H 

L 
H 
H 
L 



H ■ High voltage level 
L = Low voltage level 
X - Don't care 



D 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of 

Unless otherwise noted these limits are over the operating free-air temperature 



the device, 
range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


FR, FS, ERROR 


40 


mA 


A0-A7 


48 


mA 


B -B 7> PARITY 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


V 


'oh 


High-level output current 


FR, FS, ERROR 






-1 


mA 


A0-A7 






-3 


mA 


B0-B7, PARITY 






-15 


mA 


lOL 


Low-level output current 








20 


mA 


FR, FS, ERROR 


A0-A7 






24 


mA 


B0-B7, PARITY 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


Limits 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level 
output voltage 


ERROR, FS, FR 


V CC = MIN, 
V| L =MAX, 

V| H - MIN 


IOH = -15mA 


±10% Vcc 


2.0 






V 


±5% Vcc 


2.0 






V 


A0-A7, B0-B7 
PARITY 


Ioh - -3mA 
l H = -1mA 


±10% V cc 


2.4 






V 


±10% Vcc 


2.5 






V 


bH = - 1 mA or - 


3mA 


±5% Vcc 


2.7 


3.4 




V 


Vol 


Low-level 
output voltage 


A -A 7> ERROR, 
FS, FR 


Vcc-MIN, 
V| L = MAX, 
V, H =MIN 


Iol = 20mA 

or 

Iol = 24mA 


±10% V CC 




0.35 


0.50 


V 


±5% Vcc 




0.35 


0.50 


V 


B0-B7 
PARITY 


Iql = 64mA 


±10% V cc 




0.40 


0.55 


V 


±5% Vcc 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V CC = MIN, l|-l| K 




-0.73 


-1.2 


V 


h 


Input current 
at maximum 
input voltage 


others 


V CC - MAX, V| - 7.0V 






100 


HA 


A0-A7, B0-B7 


V CC - 5.5V, V| = 5.5V 






1.0 


mA 


Iih 


High-level input 
current 


others except 
A0-A7, B0-B7 
PARITY 


V C c = MAX, V| - 2.7V 






20 


MA 


IlL 


Low-level 
input current 


others 


V C c - MAX, V| - 0.5V 






-0.6 


mA 


OEAS, OEBR 






-1.2 


mA 


'iH + bzH 


High-level 
input current 


A0-A7, B0-B7, 
PARITY 


V CC = MAX, V = 2.7V 






70 


MA 


l|L + 'OZL 


Low-level 
input current 


V CC - MAX, V = 0.5V 






-0.6 


mA 


'os 


Short-circuit output current 3 


V cc = MAX 


-100 




-225 


mA 


Ice 


Supply current (total) 


'CCH 


V CC = MAX 




110 


165 


mA 


'CCL 




100 


150 


mA 


leez 










100 


150 


mA 



a 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2 All typical values are at V C c = 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may 
raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los 
should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 

R L = soon 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 

CPS or CPR to A n or B n 


Waveform 1 


3.5 
4.0 


6.0 
7.0 


8.0 
9.5 


3.0 
3.5 


9.0 
10.5 


ns 


tPHL 


Propagation delay 

CPS or CPR to FS or FR 


Waveform 1 


3.0 


5.5 


7.5 


2.5 


8.5 


ns 


tpHL 


Propagation delay 


Waveform 2 


3.5 


6.0 


8.0 


3.0 


9.0 


ns 


OEAS to FS or OEBR to FR 


tpLH 
tPHL 


Propagation delay 
CPS to ERROR 


Waveform 4 


8.0 
8.5 


14.0 
14.5 


18.0 
18.5 


7.0 
7.5 


20.0 
20.5 


ns 


tPLH 
tPHL 


Propagation delay 
CPR to PARITY 


Waveform 4 


8.0 
7.5 


13.5 
13.0 


17.5 
16.5 


7.0 
6.5 


19.5 
18.5 


ns 


tPLH 
tPHL 


Propagation delay 
0ES5 to ERROR 


Waveform 3 


3.5 
3.0 


6.0 
5.0 


8.0 
7.0 


3.0 
2.5 


9.0 
8.0 


ns 


tpZH 
tpZL 


Output Enable time 

OEAS or OEBR to B n or A n 


Waveform 6 
Waveform 7 


3.0 
3.5 


5.5 
7.0 


7.5 
9.5 


2.5 
3.0 


8.5 
10.5 


ns 


tpHZ 
tpLZ 


Output Disable time 

OEAS or OEBR to B n or A n 


Waveform 6 
Waveform 7 


3.0 
3.0 


6.5 
5.5 


8.5 
9.5 


2.5 
3.0 


9.5 
8.5 


ns 


tpZH 
tpZL 


Output Enable time 
OEBR to PARITY 


Waveform 6 
Waveform 7 


2.5 
3.5 


4.5 
6.0 


6.0 
8.0 


2.0 
3.0 


7.0 
9.0 


ns 


tPHZ 
tpLZ 


Output Disable time 
5EBR to PARITY 


Waveform 6 
Waveform 7 


3.5 
3.0 


5.5 
6.5 


7.0 
8.5 


2.5 
2.5 


8.0 
9.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 500H 


T A =0°C to +70X 

V CC = +5.0V±10% 

CL = 50pF 

r l = soon 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
A n or B n or PARITY to CPS 
or CPR 


Waveform 5 


7.5 
4.5 






8.5 
5.0 




ns 


th(H) 
thd) 


Hold time, High or Low 

A n or B n or PARITY to CPS 

or CPR 


Waveform 5 
















ns 


t s (H) 
t s (L) 


Setup time, High or Low 
CES or SER to CPS or CPR 


Waveform 5 


6.0 
10.0 






7.0 
11.5 




ns 


th(H) 
th(U 


Hold time, High or Low 
CE§ or CER to CPS or CPR 


Waveform 5 
















ns 


tw(H) 
tw(L) 


CPS or CPR Pulse width 
High or Low 


Waveform 5 


4.0 
6.0 






4.5 
7.5 




ns 



AC WAVEFORMS 
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FEATURES 

• 'F563 is broadside pinout version 
of 'F533 

• 'F564 is broadside pinout version 
of 'F534 

• Inputs and outputs on opposite 
side of package allow easy 
interface to microprocessors 

• Useful as an Input or Output for 
microprocessors 

• 3-State Outputs for bus 
interfacing 

• Common Output Enable 

• 'F573 and 'F574 are non-inverting 
versions of T563 and 'F564 
respectively 

• These are high-speed replace- 
ments for 8TS807 and 8TS808 

DESCRIPTION 

The 'F563 is an octal transparent latch 
coupled to eight 3-State inverting output 
buffers. The two sections of the device 
are controlled independently by Latch 
Enable (E) and Output Enable (OE) con- 
trol gates. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F563 
74F564 


4.5ns 
6.5ns 


35mA 
55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F563N, F74F564N 


20-Pin Plastic SOL 


N74F563D, N74F564D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 7 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


CP ('F563) 


Clock Pulse Input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


E (T564) 


Enable input 
(active-High) 


1.0/1.0 


20/xA/0.6mA 


OE 


Output Enable input 
(active-Low) 


1.0/1.0 


20/xA/0.6mA 


Q0-Q7 


Data outputs 


150/40 


3mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/xA in the Low state and 0.6mA in the Low state 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F563 
T564 












'F563 








'F563 






'F564 


19 
18 
17 
16 
IS 
14 
13 
12 

09083S 


5iQ 

DoQ 
DiG 
D 2 Q 

D 3 rj 

D4Q 

DsD 

gndQo 




ISVcc 
H5 
UQi 

3Q2 

]153 

Ho* 
B|Qs 






23456789 
I I I I I I I I 




1 J-> 
11 

2 

3| 

4 

5 

6 

7 

8 
9 


EN1 
EN2 

4 r 


^ 19 
s^18 

Sy17 

sJ6 
^ 15 
^ 14 
Q3 
>v12 


11 

2 

3 

4 

5 

6 

I 

6 

9 


EN1 
>C2 

1 r 


11 

1— < 


Do D1 D2 D3 O4 D5 D 6 D7 

OE 

Q0Q1Q2Q3Q4Q5Q6O7 




2D iy 


2D iy 




Y Y Y Y Y Y Y Y 

191817 16 15 14 13 12 












CD07350S 


LS09050S 

T564 

23456789 






61Q 
DoQ 

D,Q 
D 2 Q 

d 3 Q 
d 4 Q 

D 5 Q 
D 6 Q 
DrQ 

gndQo 




igvcc 

1DQ1 
HIB3 

H&4 

14) Qs 

13 cp 








1 1 I I I 1 I I 








11 — 
1-C 


Do Dj D2 D3 D4 D5 D6 D7 

CP 

OE 
Q0Q1Q2Q3Q4Q5Q6Q7 














t in n it 

19 181716 15 141312 








LS09060S 

V cc = Pm 20 
GND = Pm 10 






S09071S 




LS 






CD07360S 
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The 'F563 is functionally identical to the 
'F533 but has a broadside pinout configura- 
tion to facilitate PC board layout and allows 
easy interface with microprocessors. 

The data on the D inputs are transferred to 
the Latch outputs when the latch Enable (E) 
input is High. The latch remains transparent 
to the data inputs while E is High, and stores 
the data present one setup time before the 
High-to-Low enable transition. 

The 3-State inverting output buffers are de- 
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-Low Output Enable (OE) controls 
all eight 3-State buffers independently of the 

LOGIC DIAGRAM, F563 



latch operation. When OE is Low, the latched 
or transparent data appears at the outputs. 
When (5E is High, the outputs are in the High- 
impedance 'OFF' state, which means they 
will neither drive nor load the bus. 

The 'F564 is an 8-bit edge-triggered register 
coupled to eight 3-State inverting output buf- 
fers. The two sections of the device are 
controlled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

The F564 is functionally identical to the 'F534 
but has a broadside pinout configuration to 
facilitate PC board layout and allow easy 
interface with microprocessors. 



The register is fully edge triggered. The state 
of each D input, one setup time before the 
Low-to-High clock transition.Jransferred to 
the corresponding flip-flop's Q output. 

The 3-State inverting output buffers are de- 
signed to drive heavily loaded 3-State buses. 
MOS memories, or MOS microprocessors. 
The active-Low Output Enable (0E) controls 
all eight 3-State buffers independently of the 
register operation. When OE is Low, data in 
the register appears at the outputs. When 5E 
is High, the outputs are in the High-imped- 
ance 'OFF' state, which means they will 
neither drive nor load the bus. 



22J>* 



■ 2e>- 
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1(7) 1(8) 1(9) 



L_LXL4 
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MODE SELECT FUNCTION TABLE for T563 



OPERATING MODE 


INPUTS 


INTERNAL 
REGISTER 


OUTPUTS 


OE 


E 


D n 


Q0-Q7 


Enable and read register 


L 


H 


L 


L 


H 


L 


H 


H 


H 


L 


Latch and read register 


L 


i 


1 


L 


H 


L 


t 


h 


H 


L 


Hold 


L 


L 


X 


NC 


NC 


Disable outputs 


H 


X 


X 


X 


Z 



MODE SELECT FUNCTION TABLE for 'F564 



OPERATING MODES 


INPUTS 


INTERNAL REGISTER 


OUTPUTS 


OE 


CP 


D n 


Q0-Q7 


Load and read register 


L 
L 


t 
t 


L 
h 


L 
H 


H 
L 


Disable outputs 


H 


X 


X 


X 


Z 



H = High voltage level 

h = High voltage level one setup time prior to the Low-to-High Clock transition or High-to-Low Ol: transition 

L = Low voltage level 

X = Don't care 

I = Low voltage level one setup time prior to the Low-to-High Clock transition or High-to-Low 0"l= transition 

Z = High-impedance (OFF) state 

t = Low-to-High clock transition 

NC = No change 

4 = High-to-Low enable transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Operating free-air temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


■iK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTIC 


2S (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F563, 74F564 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, 

V| L =MAX, l H = MAX 
V| H = MIN, 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 

V| L = MAX, Iol - MAX 

V| H - MIN, 


±10%V C c 




0.35 


0.50 


V 


±5%V C c 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V C c = MIN, l|-l IK 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V C c = MAX, V| - 7.0V 






100 


JUA 


l|H 


High-level input current 


Vcc = MAX, V, - 2.7V 






20 


** 


IlL 


Low-level input current 


V C c - MAX, V, - 0.5V 






-0.6 


mA 


•OZH 


OFF-state output current, 
High-level voltage applied 


Vcc = MAX, V - 2.7V 






50 


MA 


•OZL 


OFF-state output current, 
Low-level voltage applied 


V C c - MAX, V - 0.5V 






-50 


ma 


los 


Short-circuit output current 3 


V C c - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


'F563 






41 


61 


mA 


'F564 








55 


86 


mA 



D 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may 
raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los 
tests should be performed last. 

4. 'F563 measure leez with OE input at 4.5V, D n and E inputs at ground and all outputs open. 
'F564 measure leez with OE inputs at 4.5V and D n inputs at ground and all outputs open. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F563, 74F564 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A , V CC 

Comp'l 

C L = 50pF 

R L s 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tPHL 


Propagation delay 
D n to Q n 


•F563 


Waveform 2 


4.0 
3.0 


6.9 
5.2 


9.0 
7.0 


4.0 
3.0 


10.0 
8.0 


ns 


tpLH 
tPHL 


Propagation delay 
E to Q n 


Waveform 1 


5.0 
3.0 


8.5 
5.6 


11.0 
7.0 


5.0 
3.0 


13.0 
8.0 


ns 


tpZH 
tpZL 


Output Enable time to 
High or Low level 


Waveform 4 
Waveform 5 


2.0 
2.0 


7.7 
5.1 


10.0 
6.5 


2.0 
2.0 


11.0 
7.5 


ns 


tpHZ 
tpLZ 


Output Disable time 
to High or Low level 


Waveform 4 
Waveform 5 


2.0 
2.0 


4.7 
4.1 


6.0 
5.5 


2.0 
2.0 


7.0 
6.5 


ns 


fMAX 


Maximum clock 
frequency 


•F564 


Waveform 1 


100 






70 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.0 


6.5 
6.5 


8.5 
8.5 


4.0 
4.0 


10.0 
10.0 


ns 


tpZH 
tpZL 


Output Enable time to 
High or Low level 


Waveform 4 
Waveform 5 


2.0 
2.0 


9.0 
5.8 


11.5 
7.5 


2.0 
2.0 


12.5 
8.5 


ns 


tpHZ 
tpi_Z 


Output Disable time 
to High or Low level 


Waveform 4 
Waveform 5 


2.0 
2.0 


5.3 
4.3 


7.0 
5.5 


2.0 
2.0 


8.0 
6.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F563, 74F564 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L ■ 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time 
D n to E 


'F563 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
th(U 


Hold time, 
D n toE 


Waveform 3 


3.0 
3.0 






3.0 
3.0 




ns 


t w (H) 


E Pulse width High 
High or Low 


Waveform 1 


6.0 






6.0 




ns 


ts(H) 
t s (L) 


Setup time 
D n to CP 


■F564 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


th(H) 
th(L) 


Hold time, 
D n to CP 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


t w (H) 
tw(U 


CP Pulse width, 
High or Low 


Waveform 1 


5.0 
5.0 






7.0 
6.0 




ns 
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AC WAVEFORMS 



_i/t MAX _ 



jfZ y, f u ^ 

*phl r*- 



[*— tpLH *\ ■+— 



Waveform 1. Propagation Delay, Clock and Enable Inputs Waveform 2. Propagation Delay for Non-Inverting Output 

to Outputs, Clock and Enable Widths and Maximum Clock 
Frequency 



»«MR 



t S (H) 



-«-t H (H)-»* 



t H (L) 

t s (D K- 



V- / * 



fF 



WF21780S 

Waveform 3. Data Setup and Hold Times 



jR ^ 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Vvm ]FZ 



"^-tpZL -** 



\ & 



; v OL +0 3V 



Waveform 5. 3-State Output Enable Time to Low Level and Output Disable Time From Low Level 

NOTE: V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 



B 
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TEST CIRCUIT AND WAVEFORMS 



Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




H— tTHL(tf) 
— tTLH(tr) 



tTLH(tr) 
tTHL(tf)— 



90% 
VM 



90%- 
VM : 



V M «1.5V 

Input Pulse Definition 



• AMP (V) 




AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C[_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



June 1987 



6-536 



Signetics 



FAST 74F568, 74F569 

Bidirectional Counters 



T568 4-Bit Bidirectional Decade Counter (3-State) 
'F569 4-Bit Bidirectional Binary Counter (3-State) 
Product Specification 



FAST Products 



FEATURES 

• 4-Bit Bidirectional Counters 

- T568-Decade Counter 

- 'F569-Binary Counter 

• Synchronous counting and 
loading 

• Look-ahead Carry capability for 
easy cascading 

• Preset capability for 
programmable operation 

• Master Reset (MR) overrides all 
other inputs 

• Synchronous Reset (SR) 
overrides counting and parallel 
loading 

• Clocked carry (CC) output to be 
used as a clock for flip-flops, 
registers, and counters 

• 3-State outputs for bus organized 
systems 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F568 
74F569 


115MHz 
115MHz 


40mA 
40mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F568N, N74F569N 


20-Pin Plastic SO 


N74F568D, N74F569D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 3 


Data inputs 


1.0/1.0 


20/xA/0.6mA 


CEP 


Count enable parallel input (active-Low) 


1.0/1.0 


20juA/0.6mA 


CET 


Count enable trickle input (active-Low) 


1.0/2.0 


20/iA/ 1.2mA 


CP 


Clock input (active rising edge) 


1.0/1.0 


20jxA/0.6mA 


PE 


Parallel enable input (active-Low) 


1.0/2.0 


20/uA/ 1.2mA 


U/D 


Up/Down count control input 


1.0/1.0 


20juA/0.6mA 


SE 


Output enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


ffiR 


Master reset input (active-Low) 


1.0/1.0 


20jutA/0.6mA 


3R 


Synchronous reset input (active-Low) 


1.0/1.0 


20juA/0.6mA 


TC 


Terminal count output (active-Low) 


50/33 


1 mA/20mA 


CC 


Clocked carry output (active-Low) 


50/33 


1 mA/20mA 


Q0-Q3 


Data outputs 


150/40 


3.0mA/24mA 



D 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20piA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



F568 


u/5Q 




^Vcc 


cp Q 




33 Tc* 


DoQ 




m cz 


D1Q 




33 61 


D 2 Q 




33 Qo 


D3LI 




33 Q, 


cepQ 




33 o* 


mrQ 




33 03 


§fi OE 




33 elf 


gndQo 




33 Pi 






CD07970S 



'F568 





1 1 1 1 




D D, D 2 D 3 


11—0 

2 

7—0 

12 — 

1 

8—0 
9— C 

17— « 


PE 

CP 

CEP CC 

CET TC 

U/D 

MR 

SR 

OE 




Qo Ql ©2 Q 3 



TTT 



-18 
-19 



16 15 14 13 



LOGIC SYMBOL (IEEE/IEC) 



F568 



(17) 


IN 


ctrdivio 
enio 

M1(UP) 

M2(DOWN) 

>C5/1,4,7^+/2A7,8- 

Z6 

G7 6,7^,9 

Q8 


^ 




(1) . 




(2) 


L^ 




(12) 




(18) 


(7) hv 


^ . 




(9) |^ 


(19) 


(11) 


1 IS 


M3 (LOAD) 2,7 (CT = 0) G9 
M4 (COUNT) 
CT = 

a_ ,. r 


sJ 




(8) 


l_ 




(3) 


fin 


(4) 


3,5D 10 V 


(15) 




(5) 


(14) 




(6) 


(13) 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F569 


u/dQ 




1V CC 


cp Q 




n tc 


DoQ 




ll| cc 


°1 D 




ni oe 


D 2 o 




1|Q 


D3Q 




11 Q1 


CEP Q 




B1q 2 


MR Q 




Uq 3 


SR Q 




]H CET 


GND QO 




33 PE 






CD07970S 


Vcc = Pm 20 
GND = Pin 10 



F569 





D D 1 


D 2 D 3 




11—0 


PE 






2 


CP 






7—0 


CEP 


CC 


D— 18 


12 — 


CET 


TC 


D— 19 


1 


U/D 






8— C 


MR 






9 — 


SR 






17— O 


OE 








Qo Q1 


Q 2 Q 3 






I I 

16 15 


I I 

14 13 







T569 


\ (18) 


(1?) £s, 

(1) . 


CTRDIV16 
enio 

M1 (UP) 

M2 (DOWN) 

>C5/1 ,4,7,8+ /2,4,7,8- 

Z6 

G7 6,7,8,9 

G8 


(2) 


(12) r^ 


(7) I^ 


^ . (19) 


(9) t\ 


dl) . IS. 


M3 (LOAD) 2,7 (CT = 0) G9 
M4 (COUNT) 
CT = 

l r 


-J 

(16) 


I_ 

(8) is. 


(3) 


(4) 


3,5D 10 V 


(15) 




(5) 


(14) 




(6) 


(13) 






LS09760S 







FUNCTIONAL DESCRIPTION 

The "F568 counts modulo-10 in the BCD 
(8421) sequence. From state 9 (HLLH) it will 
increment to (LLLL) in the Up mode; in 
Down mode it will decrement from to 9. The 
'F569 counts in the modulo-16 binary se- 
quence. From state 15 it will increment to 
state in the Up mode; in the Down mode it 
will decrement from to 15. The clock inputs 
of all flip-flops are driven in parallel through a 
clock buffer. All state changes (except those 
due to Master Reset) occur synchronously 
with the Low-to-High transition of the Clock 
Pulse (CP) input signal. 

The circuits have five fundamental modes of 
operation, in order of precedence: asynchro- 
nous reset, synchronous reset, parallel load, 
count and hold. Five control inputs — Master 
Reset (MR^ynchronous Reset (SR), Paral- 
lel Enable (PE), Count Enable Parallel (CEP), 
and Count Enable Trickle CET) — plus the 
Up/Down (U/D) input, determine the mode of 
operation, as shown in the Function Table. A 
Low signal on MR overrides all other inputs 
and asynchronously forces the flip-flop Q 
outputs Low. A Low signal on SR overrides 
counting and parallel loading and allows the 
Q outputs to go Low onjhe next rising edge 
of CP. A Low signal on PE overrides counting 
and allows information on the Parallel Data 
(P n ) inputs to be loaded into the flip-flops on 
the next rising edg e of CP. With MR, SR and 
PE High, CEP and CET permit counting when 
both are Low. Conversely, a High signal on 
either CEP or CET inhibits counting. 

The 'F568 and 'F569 use edge-triggered flip- 
flops and changing the SR, PE, CEP, CET or 
U/D inputs when the CP is in either state 



does not cause errors, provided that the 
recommended setup and hold times, (with 
respect to the rising edge of CP), are ob- 
served. 

Two types of outputs are provided as over- 
flow/underflow indicators. The Terminal 
Count (TC) ou tput i s normally High and goes 
Low providing CET is Low, when the counter 
reaches zero in the Down mode, or reaches 
maximum (9 for the 'F568, 15 for the 'F569) 
in the Up mode. TC will then remain Low until 
a state change occurs, whether by counting 
or presetting, or until U/D or CET is changed. 
To implement synchronous multistage count- 
ers, the connections between the TC output 
and the CEP and CET inputs can provide 
either slow or fast carry propagation. Figure 1 
shows the connections for simple ripple carry, 
in which the clock period must be longer than 
the CP to TC delay of the first stage, plus the 
cumulative CET to TC delays of the interme- 
diate stages, plus the CET to CP setup time 
of the last stage. This total delay plus setup 
time sets the upper limit on clock frequency. 
For faster clock rates, the carry look-ahead 
connections shown in Figure 2 are recom- 
mended. In this scheme, the ripple delay 
through the intermediate stages commences 
with the same clock that causes the first 
stage to tick over from max to min in the Up 
mode, (or mm to max in the Down mode), to 
start its final cycle. Since this final cycle takes 
10 ('F568) or 16 ('F569) clocks to complete, 
there is plenty of time for the ripple to 
progress through the intermediate stages. 
The critical timing that limits the clock period 
is t he CP to TC delay of the first stage plus 
the CEP to CP setup time of the last stage. 
The TC output is subject to decoding spikes 



due to internal race conditions and is there- 
fore not recommended for use as a clock or 
asynchronous reset for flip-flops, registers or 
counters. For such applications, the Clocked 
Carry (CC) output is pr ovided. Th e CC output 
is normally High. When CEP, CET, and TC are 
Low, the CC output will go Low when the 
clock next goes Low and will stay Low until 
the clock goes High again; as shown in the 
CC Function Table. When the Output Enable 
(OE) is Low, the parallel data outputs Qo - Q3 
are active and follow the flip-flop Q outputs. A 
High signal on OE forces Q - Q3 to the Hi-Z 
state but does not prevent counting, loading 
or resetting. 

LOGIC EQU ATIONS : 

Count Enable = CEP.CET.PE 

Up('F568): TC = Q .Qi.Q 2 *Q3*(Up)^CET 
('F569): TC = Q -Qi*Q 2 -Q3-(Up)«CET 

Down (Both): TC = Q • (3i • Qg* Q3 • 
(Down). CET 

CC FUNCTION TABLE 



INPUTS 


OUTPUT 


SR 


PE 


CEP 


CET 


TC* 


CP 


CC 


L 


X 


X 


X 


X 


X 


H 


X 


L 


X 


X 


X 


X 


H 


X 


X 


H 


X 


X 


X 


H 


X 


X 


X 


H 


X 


X 


H 


X 


X 


X 


X 


H 


X 


H 


H 


H 


L 


L 


L 


IT 


IT 



* = TC is generated internally 
H = High voltage level 
L = Low voltage level 
X = Don't care 
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FUNCTION TABLE 



INPUTS 


OPERATING MODE 


MR 


SR 


Pi 


CEP 


CET 


U/D 


CP 


L 


X 


X 


X 


X 


X 


X 


Asynchronous Reset 


h 


1 


X 


X 


X 


X 


T 


Synchronous Reset 


h 


h 


1 


X 


X 


X 


t 


Parallel Load 


h 


h 


h 


1 


1 


h 


T 


Count up (increment) 


h 


h 


h 


1 


1 


1 


t 


Count down (decrement) 


h 


H 


H 


H 


X 


X 


X 


Hold (do nothing) 


h 


H 


H 


X 


H 


X 


X 



= High voltage level 

- Low voltage level 

- Don't care 

- High voltage level one setup prior to the Low-to-High clock transition 

- Low voltage level one setup prior to the Low-to-High clock transition 

- Low-to-High clock transition 



APPLICATION 


























COUNT +*0 

X 


























CET TC 
CP 




CET TC 




CET TC 




CET TC 






CET 
















STAGES 

Figure 


i 1. Multis 


tage Coi 


inter With 


Ripple ( 


Sarry 








AFO 








3260S 



APPLICATION 



B 



c6unT- 







I 




























CET 
CP 


TC 




CEP 
CET 


TC 




-►0 


CEP 
CET 


TC 




L 


CEP 
CET 


TC 




-»o 


CEP 
CET 


L— C 















CP • » TO ALL STAGES 

Figure 2. Multistage Counter With Look-ahead Carry 
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STATE DIAGRAMS 



'F568 




► COUNT DOWN 
- COUNT UP 



T569 




► COUNT DOWN 
- COUNT UP 
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LOGIC DIAGRAM for T568 



Vcc - Pin 20 
GND-Pin 10 
( ) - Pin numbers 




~£- 



£k 



& 



£*■ 
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LOGIC DIAGRAM FOR 'F569 



OE ■ 



CEP - 
CET - 
CP - 

U/D ■ 






^> 



^ 



£> 



o 




£> 



15 




m 



15 



■i^ 



£> 



->- 



V cc - Pm 20 
GND = Pin 10 
( ) = Pin numbers 



<fi 




<t: 



<]=■ 




<3=: 





D Q 

CP Q 

RD 




Os- 






D Q 

CP Q 




4 



i->- 



H>^ 



h£^ 



-^f^°, 



■^^i 



■«£-£ 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +1 


mA 


VfJUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


TC, CC 


40 


mA 


Qn 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 


TC, CC 






-1 


mA 


Qn 






-3 


mA 


lOL 


Low-level output current 


TC, CC 






20 


mA 


Qn 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










74F568, 74F569 


UNIT 


PARAMETER 


TEST CONDITIONS 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, V| L = MAX, 
V| H = MIN, Iqh = MAX 


±10%V CC 


2.4 






V 


±5%Vcc 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, V| L = MAX, 
V, H = MIN, I l=MAX 


±10%V CC 




0.35 


0.50 


V 


±5%Vcc 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc - MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input clamp current at 
maximum input voltage 


Vcc = MAX V| - 7.0V 






100 


ma 


llH 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


Iil 


Low-level input current 


others 
CET, PE 


Vcc = MAX, V| = 0.5V 






-0.6 
-1.2 


ma 

HA 


toZH 


OFF-state output current, 
High-level voltage applied 


Vcc = MAX, V - 2.7V 






50 


ma 



B 
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DC ELECTRICAL CHARACTERISTICS (Continued) (Over recommended operating free-air temperature range unless 

otherwise noted.) 



SYMBOL 






TEST CONDITIONS 1 


74F568, 74F569 


UNIT 


PARAMETER 


Min 


Typ 2 


Max 


IOZL 


OFF-state output current, 
High-level voltage applied 


V C c = MAX, V - 0.5V 






-50 


iuA 


los 


Short-circuit output current 3 


V C c - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Icch 


V CC - MAX 




38 


60 


mA 


•ccl 




43 


86 


mA 


leez 




40 


60 


mA 



NOTES: 

"I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature well above normal 
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 








TEST 
CONDITIONS 


74F568, 74F569 


UNIT 


PARAMETER 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF, R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF, 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock 
frequency 


to Q 


Waveform 1 


100 


115 




90 




MHz 


to CC/TC 


Waveform 2 


50 


65 




45 




MHz 


tPLH 
tPHL 


Propagation delay 

CP to Q n (PE - High or Low) 


Waveform 1 


3.0 
4.0 


6.0 
7.5 


9.5 
11.0 


3.0 
4.0 


10.0 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
CP to TC" 


Waveform 2 


5.5 
4.0 


6.0 
7.5 


9.5 
11.0 


5.5 
4.0 


16.0 
12.0 


ns 


tpLH 
tPHL 


Propagation delay 
CFT to TC 


Waveform 3 


1.5 
2.5 


3.0 
5.0 


6.0 
8.0 


1.0 
2.5 


7.0 
9.0 


ns 


tpLH 
tPHL 


Propagation delay 
U/D to TC 


'F568 


Waveform 4 


2.5 
5.0 


5.0 
10.0 


9.0 
15.0 


2.0 
5.0 


10.0 
15.0 


ns 


tpLH 
tPHL 


Propagation delay 
U/D to TC 


'F569 


Waveform 4 


4.0 
4.0 


7.5 
6.5 


11.0 
11.0 


4.0 
4.0 


12.0 
12.0 


ns 


tpLH 
tPHL 


Propagation delay 
CP toCC 


Waveform 2 


2.5 
2.0 


4.5 
4.0 


7.5 
6.5 


2.0 
2.0 


6.0 
7.0 


ns 


tpLH 
tPHL 


Propagation Delay 
CEP, CET to CO 


Waveform 2 


2.0 
3.5 


4.0 
5.5 


7.0 
9.0 


1.5 
3.0 


7.5 
10.0 


ns 


tPHL 


Propagation delay 
MR to Q n 


Waveform 5 


6.0 


8.0 


12.0 


4.0 


13.5 


ns 


tpLH 
tPHL 


Propagation delay 
U/D to CC 


Waveform 4 


4.5 
5.0 


9.0 
11.0 


12.0 
16.0 


4.0 
5.0 


13.5 
17.0 


ns 


tPHL 
tpZL 


Propagation delay 
MR to TC 


Waveform 5 


8.0 


11.0 


15.0 


7.5 


16.0 


ns 


tPHL 


Propagation delay 
MR to CC 


Waveform 5 


10.0 


12.0 


15.0 


9.5 


16.0 


ns 


tpLH 
tPHL 


Propagation delay 
SR to CC 


Waveform 3 


5.5 
7.5 


8.0 
9.5 


11.0 
12.0 


5.0 
7.0 


12.0 
13.0 


ns 


tpLH 
tpHL 


Propagation delay 
PE to CC 


Waveform 3 


3.0 
4.0 


5.0 
5.0 


8.0 
8.5 


2.5 
4.0 


8.5 
9.5 


ns 


tpZH 
tpZL 


Output Enable time to High 
or Low level 0~E to Q n 


Waveform 10 
Waveform 11 


2.0 
4.5 


4.0 
6.5 


7.0 
9.5 


2.0 
4.0 


7.5 
10.0 


ns 


tpHZ 
tPLZ 


Output Disable time to High 
or Low level OE to Q n 


Waveform 10 
Waveform 11 


1.5 
1.5 


3.5 
3.5 


6.5 
6.0 


1.5 
1.5 


7.5 
6.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F568, 74F569 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF, R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF, 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time, High or Low 
D n to CP 


Waveform 6 


4.0 
4.0 






4.5 
4.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to CP 


Waveform 6 


3.0 
3.0 






3.5 
3.5 




ns 


t s (H) 
ts(U 


Setup time, High or Low 
CEP, CET to CP 


Waveform 7 


5.0 
5.0 






6.0 
6.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
CEP, CET to CP 


Waveform 7 
















ns 


t s (H) 
ts(L) 


Setup time, High or Low 
PE to CP 


Waveform 6 


8.0 
8.0 






9.0 
9.0 




ns 


th(H 
th(L) 


Hold time, High or Low 
PE to CP 


Waveform 6 
















ns 


t s (H) 
t s (U 


Setup time, High or 
Low U/D to CP 
(T568) 


'568 


Waveform 8 


11.0 
10.5 






12.5 
17.5 




ns 


th(H) 
th(L) 


Setup time, High or 
Low U/D to CP 
(T569) 


'569 


Waveform 8 


10.0 
8.0 






12.5 
8.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
U/D to CP 


Waveform 8 
















ns 


t s (H) 
ts(L) 


Setup time, High or Low 
SR to CP 


Waveform 9 


9.5 
8.5 






10.5 
9.5 




ns 


th(H) 
t h (L) 


Hold time, High or Low 
§R to CP 


Waveform 9 
















ns 


t w (H) 
tw(L) 


CP pulse width, 
High or Low 


Waveform 1 


4.0 
6.0 






4.5 
6.5 




ns 


tw(L) 


MR pulse width, Low 


Waveform 5 


4.5 






5.0 




ns 


tree 


MR recovery time 


Waveform 5 


6.0 






7.0 




ns 
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-"'MAX- 






iT, CEP, CP j tVM J ^VM ; ^M \ 

•-tpLH— 

>U F 



— ^Hl- 



-*PHL— 



— «PLH-* 



"^ r u 



Waveform 1. Clock To Output Delays And 
Clock Pulse Width 



Waveform 2. Propagation Delay, CP, CET, and CET to CC 
and CP to TC and Maximum Clock Frequency 



\vm 



♦•PHI."- 






♦ ! PLH« 



~l f- & 



— IpHL— 



-tpLH* 



■j^VM +v M 



Waveform 3. Propagation Delays CET Input to 
Terminal Count Output 



Waveform 4. Propagation Delays U/D Control to 
Terminal Count Output 



\vm_/vJ 



-tw- 



/^r 



— tpHL— 



Vs r 




V M>T— MH) ""^ t w (L)— jf Vm 



Waveform 5. Master Reset Pulse Width, Master Reset to Waveform 6. Parallel Data and Parallel Enable Setup and 

Output Delay and Master Reset to Clock Recovery Time Hold Time 



¥ 



NO CHANGE 



\r^?* 



\ yr 



JC 



X 



NO CHANGE 




Waveform 7. Count Enables Setup and Hold Times 



O n COUNT DOWN 



Waveform 8. Up/Down Control Setup and Hold Times 
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AC WAVEFORMS (Continued) 



■m 


n M 


'-mm«M 


v *p 




*-t,(H)- 


«h<H)"«- 


*t,(L)* 


w-> 


— 


CP 


v„J 


F* 


w( H)-^-^ 


w(L)-y 


-v M 





Ci_ 



J 



♦-tan— 



Qn 



"•-'PMZ- 



F 



r v QH- 




Waveform 9. Data and Select Setup and Hold Times 



Waveform 10. 3-State Enable Time to High Level and 
Disable Time From High Level 



J 



— ! PZL— 



\ 



M 
— I PL2 - 



V M 



¥± 



- V 0L + 0.3V 

WF0607AS 



Waveform 11. 3-State Enable Time to Low Level and Disable 
Time From Low Level 



NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 



TEST CIRCUIT AND WAVEFORMS 



e 



vcc 





|rt ?-cl if 



Test Circuit for 3-State Outputs 




AMP (V) 



V M = 1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Ri_ = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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T573 Octal Transparent Latch (3-State) 
T574 Octal D Flip-Flop (3-State) 
Preliminary Specification 



FAST Products 



FEATURES 

• '573 is broadside pinout version 
of 'F373 

• '574 is broadside pinout version 
of 'F374 

• Inputs and outputs on opposite 
side of package allow easy 
interface to microprocessors 

• Useful as an input or output port 
for microprocessors 

• 3-State outputs for bus interfacing 

• Common Output Enable 

• 'F563 and 'F564 are inverting 
versions of 'F573 and 'F574 
respectively 

• These are high-speed 
replacements for N8TS805 and 
N8TS806 

DESCRIPTION 

The 'F573 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are 
controlled independently by Enable (E) 
and Output Enable (OE) control gates. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F573 


4.5ns 


35mA 


74F574 


6.5ns 


55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F573N, N74F574N 


20-Pin Plastic SOL 


N74F573D, N74F574D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 7 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


CP ('F574) 


Clock Pulse input 
(active rising edge) 


1.0/1.0 


20/uA/0.6mA 


E ('F573) 


Latch Enable input 
(active-High) 


1.0/1.0 


20/uA/0.6mA 


OE 


Output Enable input 
(active-Low) 


1.0/1.0 


20jtzA/0.6mA 


Q0-Q7 


3-State outputs 


150/40 


3mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



T573 


oeQ 




igvcc 


DoQ 




13 Qo 


01Q 




UQi 


D2Q 




m 02 


D3Q 




16)0.3 


D4Q 




H * 


05Q 




33 05 


Ded 




HlOe 


D7Q 




33 Q7 


gndQo 




TfjE 


Vcc = Pm 20 
GND - Pin 10 



F573 




23456789 
1 I I I 1 I I I 




1-0 


00 0,02 03 04 05 06 07 
OE 




11 — 


E Q0Q1Q2Q3Q4Q5Q6O7 






I I II I I I I 
1918171615141312 




LS09051S 


V cc = Pin 20 
GND - Pin 10 





F573 




11 

2 
3 
4 
5 
6 
7 
8 
9 


EN1 
EN2 


^ 19 
^18 
^17 
sJ6 
^15 
s^ 14 
^13 
^12 


2D IV 




















LS09071S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



•F574 


5EQ 




^ v cc 


DoQ 




33 Qo 


°iD 




33 Qi 


D 2 Q 




33 a* 


D3Q 




33 cb 


D4Q 




33 cu 


D 5 Q 




33 % 


dbCI 




33 Qs 


D7Q 




33 Q7 


gndQo 




Tjjcp 






CD07361S 



The 'F573 is functionally identical to the 
'F373 but has a broadside pinout configura- 
tion to facilitate PC Board layout and allow 
easy interface with microprocessors. 

The data on the D inputs is transferred to the 
latch outputs when the Latch Enable (E) input 
is High. The latch remains transparent to the 
data inputs while E is High, and stores the 
data that is present one setup time before the 
High-to-Low enable transition. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The ac- 
tive-Low Output Enable (OE) controls all eight 
3-State buffers independent of the latch oper- 

LOGIC DIAGRAM, T573 



T574 



23456789 

"I 



D t D2 O3 D 4 D 5 D 6 D7 
11-HCP 



OE 
Q0Q1Q2Q3Q4Q5Q6Q7 



MINIM 

19 18 17 16 15 14 13 12 



ation. When OE is Low, the latched or trans- 
parent data appears at the outputs. When OE 
is High, the outputs are in the High-imped- 
ance "OFF" state, which means they will 
neither drive nor load the bus. 

The 'F574 is functionally identical to the 
'F374 but has a broadside pinout configura- 
tion to facilitate PC board layout and allow 
easy interface to microprocessors. 

It is an 8-bit, edge-triggered register coupled 
to eight 3-State output buffers. The two 
sections of the device are controlled indepen- 
dently by the Clock (CP) and Output Enable 
(OE) control gates. 





'F574 




Lb, 
11 

2 

3 

4 

S 

6 

7 

8 

9 


EN1 
>C2 

H r 


19 

18 
17 

16 

—15 
14 

13 
12 


2D IV 




















LS090B4S 



The register is fully edge triggered. The state 
of each D input, one setup time before the 
Low-to-High clock transition is transferred to 
the corresponding flip-flop's Q output. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The ac- 
tive-Low Output Enable (OE) controls all eight 
3-State buffers independent of the register 
operation. When OE is Low, the data in the 
register appears at the outputs. When OE is 
High, the outputs are in the High-impedance 
"OFF" state, which means they will neither 
drive nor load the bus. 



B 



.ea>>. 



5i!2«>- 




V cc - Pm 20 
GND = Pin 10 
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LOGIC DIAGRAM, T574 



V CC - Pm 20 
GND = Pin 10 



S2>o- 



|!2o|>- 




FUNCTION TABLE FOR F573 




INPUTS 


INTERNAL 
REGISTER 


OUTPUTS 


OPERATING MODE 


Of 


E 


D n 


Q0-Q7 


L 


H 


L 


L 


L 


Enable and read register 


L 


H 


H 


H 


H 


L 


i 


1 


L 


L 


Latch and read register 


L 


i 


h 


H 


H 


L 


L 


X 


NC 


NC 


Hold 


H 


X 


X 


X 


Z 


Disable Outputs 



H = High voltage level 

h = High voltage level one setup time prior to the High-to-Low E transition 

L = Low voltage level 

I = Low voltage level one setup time prior to the High-to-Low E 

NC = No change transition 

X - Don't care 

Z = High-impedance (OFF) state 

I - High-to-Low E transition 



FUNCTION TABLE FOR F574 




INPUTS 


INTERNAL 
REGISTER 


OUTPUTS 


OPERATING MODE 


OE 


CP 


D n 


Q0-Q7 


L 


t 


1 


L 


L 


Load and read register 


L 


t 


h 


H 


H 


H 


X 


X 


X 


Z 


Disable outputs 



H = High voltage level 

h = High voltage level one setup time prior to the Low-to-High clock transition 

L = Low voltage level 

I = Low voltage level one setup time prior to the Low-to-High clock transition 

X = Don't care 

Z = High-impedance (OFF) state 

T = Low-to-High clock transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


74F573 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoilT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'OUT 


Current applied to output in Low output state 


48 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


74F573 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 














74F573, 74F574 


UNIT 


PARAMEThn 


TEST CONDITIONS' 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, V| H - MIN, 
V| L = MAX, 
Ioh = MAX 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 






V 


Vol 


Low-level output voltage 


Vcc - MIN, V| H = MIN, 
l L = MAX, 
V| L = MAX 


±10%V C c 




0.35 


0.5 


V 


±5%V CC 




0.35 


0.5 


V 


Vik 


Input clamp voltage 


Vcc = MIN, l| - l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


Vcc - MAX, V, = 7.0V 






100 


/"A 


Iih 


High-level input current 


V C c = MAX, V| - 2.7V 






20 


yA 


IlL 


Low-level input current 


V C c - MAX, V| - 0.5V 






-0.6 


mA 


l0ZH 


OFF-state output current, 
High-level voltage applied 


V C c = MAX, V - 2.7V 






50 


MA 


l0ZL 


OFF-state output current, 
Low-level voltage applied 


V C c = MAX, V = 0.5V 






-50 


ma 


los 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


'CC2 


'F573 


V C c = MAX 


OE - 4.5V 
D - E - GND 




35 


55 


mA 


'F574 


CP - OE - 4.5V 
D n inputs = GND 




57 


86 


mA 



B 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F563, 74F564 


UNIT 


PARAMETER 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A , V cc 

Comp'l 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
D n to Q n 


'F573 


Waveform 2 


3.0 
2.0 


5.3 
3.7 


7.0 
5.0 


3.0 
2.0 


8.0 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
E to Q n 


Waveform 1 


5.0 
3.0 


9.0 
5.2 


11.5 
7.0 


5.0 
3.0 


13.0 
6.0 


ns 


tpZH 
tpZL 


Output Enable 
time to High or 
Low level 


Waveform 4 
Waveform 5 


2.0 
2.0 


5.0 
5.6 


11.0 
7.5 


2.0 
2.0 


12.0 
8.5 


ns 


tPHZ 
tpLZ 


Output Disable 
time to High or 
Low level 


Waveform 4 
Waveform 5 


2.0 
2.0 


4.5 
3.8 


6.5 
6.0 


2.0 
2.0 


7.5 
6.0 


ns 


fMAX 


Maximum clock 
frequency 


'F574 


Waveform 1 


100 






70 




MHz 


tPLH 
tpHL 


Propagation delay 
CP to Q n 


Waveform 1 


4.0 
4.0 


6.5 
6.5 


8.5 
8.5 


4.0 
4.0 


10.0 
10.0 


ns 


tpZH 
tpZL 


Output Enable 
time to High to 
Low level 


Waveform 4 
Waveform 5 


2.0 
2.0 


9.0 
5.3 


11.5 
7.5 


2.0 
2.0 


12.5 
8.5 


ns 


tpHZ 
tpLZ 


Output Disable 
time to High to 
Low level 


Waveform 4 
Waveform 5 


2.0 
2.0 


5.3 
4.3 


7.0 
5.5 


2.0 
2.0 


6.0 
6.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F563, 74F564 


UNIT 


PARAMETER 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


Ta, V cc 

Comp'l 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(U 


Setup time 
D n to E 


T573 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


ts(H) 
th(L) 


Hold time, 
D n to E 


Waveform 3 


3.0 
3.0 






3.0 
3.0 




ns 


tw(H) 
tw(L) 


E Pulse width, 
High or Low 


Waveform 1 


6.0 
6.0 






6.0 
6.0 




ns 


ts(H) 
ts(U 


Setup time 
D n to CP 


'F574 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


t s (H) 
th(L) 


Hold time, 
D n to CP 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


t w (H) 
tw(L) 


CP Pulse width, 
High or Low 


Waveform 1 


7.0 
6.0 






7.0 
6.0 




ns 
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AC WAVEFORMS 



-1'«MAX- 



— t W (H)— \+— t w (L)— 



-^PHL-H 



Waveform 1. Propagation Delay, Clock and Enable Inputs 

to Outputs, Clock and Enable Widths and Maximum Clock 

Frequency 



On 



E, CP 



■V M 



It 



J »h(H) 



V M V M 
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Waveform 3. Data setup and Hold Times 
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Waveform 2. Propagation Delay for Non-Inverting Output 
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Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



F 



h"«PLZ- 



S*» 3.5V 

I— V OL + 0.3V 



Waveform 5. 3-State Output Enable Time to Low Level and Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1 5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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Latch/Flip-Flops 



FAST 74F573, 74F574 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 



VM- 



[— tJHL(tf) 
— tTLH(tr) 



tTLH(»r)-H 
tTHL(tf) 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt ™ Termination resistance should be equal to Zout 

of pulse generators. 
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Product Specification 



FEATURES 

• Multiplexed 3-State I/O ports for 
bus-oriented applications 

• Built-in cascading carry capability 

• Count frequency 115MHz typ 

• Supply current 100mA typ 

• Fully synchronous operation 

• U/D pin to control direction of 
counting 

• Separate pins for Master Reset 
and Synchronous Reset 

• Center power pins to reduce 
effects of package inductance 

• See T269 for 24-pin separate I/O 
port version 

• See 'F779 for 16-pin version 

PIN CONFIGURATION 



DESCRIPTION 

The 'F579 is a fully synchronous 8-stage 
up/down counter with multiplexed 
3-State I/O ports for bus-oriented appli- 
cations. It features a preset capability 
for programmable operation, carry look- 



ahead for easy cascading and a U/D 
input to control the direction of counting. 
All state changes, except for the case of 
asynchronous reset, are initiated by the 
rising edge of the clock. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F579 


115MHz 


100mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F579N 


20-Pin Plastic SOL 


N74F579D 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









cp|T 




10 MR 


i/Oo[T 




Hiss 


i/Oi|T 




UCEP 


i/o 2 [T 




IE CET 


i/o 3 [T 




m v cc 


gnd[T 




IUtc 


i/o 4L T 




TJ] U/D 


i/o 5 [T 




igpE 


«/o 6 [?; 




12JCS 


1/O7Q0 




33 OE 






CD05040S 



13 12 20 19 14 



PE CS MR SR U/D 
CP 

CEP 

^ TC 

CET 

OE 

l/Oo I/O1 1/O2I/O3 I/O4 I/O5 l/0 6 I/O7 



234 5789 10 



Vcc -Pin 16 
GND - Pin 6 



§ft 19- 

53 12- 

Pl 13- 

OE 11- 

U/B 14- 



IVi 



CET 17— J*j_7| 
CEP 18 fc«T I 



CRT CUV 256 

I 
>1 



$* 



M2(U>A0] 



1 6M4[DOWN] 

^TJmsiupj 



2,5,7, +/C8 
2,4,7,- 



1,2,3,4, 
5,7,8,9 ^ 



I64l 



3,5,6,8CT = 256 
3,4,6,8CT-0 



l/O 
I/O, 
l/0 2 
I/O3 

I/O4 
l/0 6 

i/o 6 

I/07 



a 



February 5, 1987 



6-555 



853-0377 87490 



Signetics FAST Products 



Product Specification 



Counter 



FAST 74F579 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


I/O0-I/O7 


Data inputs 


3.5/1.0 


70/xA/0.6mA 


Data outputs 


150/40 


3mA/24mA 


PE 


Parallel Enable input (active-Low) 


1.0/1.0 


20juA/0.6mA 


U/D 


Up-down count control input 


1.0/1.0 


20/uA/0.6mA 


MR 


Master Reset input (active-Low) 


1.0/1.0 


20juA/0.6mA 


SR 


Synchronous reset input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


CEP 


Count Enable parallel input (active-Low) 


1.0/1.0 


20/xA/0.6mA 


CET 


Count Enable trickle input (active-Low) 


1.0/1.0 


20juA/0.6mA 


5§ 


Chip Select input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


OE 


Output Enable input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


CP 


Clock Pulse input (active rising edge) 


1.0/1.0 


20/iA/0.6mA 


TC 


Terminal Count output (active-Low) 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/iA in the High state and 0.6mA in the Low state. 

FUNCTION TABLE 



MR 


SR 


cs 


PE 


CEP 


CET 


U/D 


Of 


CP 


FUNCTION 


X 


X 


H 


X 


X 


X 


X 


X 


X 


l/Oo to I/O7 in Hi-Z (PE disabled) 


X 


X 


L 


H 


X 


X 


X 


H 


X 


l/Oo to I/O7 in Hi-Z 


X 


X 


L 


H 


X 


X 


X 


L 


X 


Flip-flop outputs appear on I/O lines 


L 


X 


X 


X 


X 


X 


X 


X 


X 


Asynchronous reset for all flip-flops 


H 


L 


X 


X 


X 


X 


X 


X 


T 


Synchronous reset for all flip-flops 


H 


H 


L 


L 


X 


X 


X 


X 


T 


Parallel load all flip-flops 


H 


H 


(not LL) 


H 


X 


X 


X 


t 


Hold 


H 


H 


(not LL) 


X 


H 


X 


X 


t 


Hold (TC held high) 


H 


H 


(not LL) 


L 


L 


H 


X 


t 


Count up 


H 


H 


(not LL) 


L 


L 


L 


X 


t 


Count down 



H - High voltage level 
L - Low voltage level 
X = Don't Care 
t = Low-to-High clock transition 
(not LL) = S§ and PE should never both be Low voltage level at the same time 
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LOGIC DIAGRAM 



V CC = Pm 16 
GND = Pin 6 
( ) = Pin numbers 



(19) 5R-> 




(10)1/07 
(14) U'D 
(18)5IP 
(17)SET 



^(15) 



CP MR 




Detail A 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


TC 


40 


mA 


l/O n 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to 150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


"IK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 


TC 






-1 


mA 


l/O n 






-3 


mA 


lOL 


Low-level output current 


TC 






20 


mA 


I/On 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F579 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level 
output voltage 


TC 


V C c = MIN, 
V| L - MAX, 
V, H - MIN 
(V, L = O.OV 
V| H - 4.5V 
for MR, CP 
inputs) 


l H = -1rnA 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


l/O n 


l H = -3mA 


±10% V C c 


2.4 


3.3 




V 


±5%V CC 


2.7 


3.3 




V 


Vol 


Low-level output voltage 


V C c = MIN, Vil - MAX, 
V| H - MIN, l L - MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V C c = MIN, l| - l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum 
input voltage 


I/Oh 


V C c - MAX, V, = 5.5V 






1.0 


mA 


Others 


V CC = MAX, V, = 7.0V 






100 


MA 


Iih 


High-level input 
current 


All 

inputs 
except 
I/On 


Vcc = MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input 
current 


V C c - MAX, V, - 0.5V 






-0.6 


mA 


>OZH 
+ I|H 


OFF-state current 
High-level voltage 
applied 


I/On 


V C c - MAX, V| - 2.7V 






70 


jjA 


'ozl 

+ I|L 


OFF-state current 
Low-level voltage 
applied 


V CC = MAX, V, - 0.5V 






-600 


ma 


bs 


Short-circuit output current 3 


Vcc - MAX 


-60 


-80 


-150 


mA 


Ice 


Supply current (total) 


ICCH 


Vcc - MAX 




95 


135 


mA 


•CCL 




105 


145 


mA 


leez 










105 


150 


mA 



B 



NOTES: 

"I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F579 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


115 




80 




MHz 


tpi_H 
tpHL 


Propagation Delay 
CP to l/O n 


Waveform 1 


5.0 
5.0 


7.5 
7.5 


10.5 
10.5 


5.0 
5.0 


11.5 
11.5 


ns 


tpi_H 
tpHL 


Propagation Delay 
CP to TC 


Waveform 1 


5.5 
5.5 


7.5 
7.5 


10.0 
10.0 


5.0 
5.0 


11.0 
11.0 


ns 


tpLH 
tpHL 


Propagation Delay 
U/D to TU 


Waveform 4 


3.5 
4.5 


5.5 
6.5 


8.0 
8.0 


3.5 
4.5 


9.0 
9.0 


ns 


tp|_H 
tpHL 


Propagation Delay 
CET to TC 


Waveform 3 


3.5 
3.5 


5.5 
6.0 


7.0 
8.0 


3.5 
3.5 


8.5 
8.5 


ns 


tpHL 


Propagation Delay 
MR to l/O n 


Waveform 2 


5.0 


7.0 


9.0 


5.0 


10.0 


ns 


tpHZ 
tpLZ 


Output Enable Time to High 
or Low level CS.PE to l/O n 


Waveform 6 
Waveform 7 


6.0 
6.5 


8.0 
9.0 


10.5 
10.5 


6.0 
6.0 


11.5 
11.5 


ns 


tpZH 
tpZL 


Output Disable Time from High 
or Low level C5, Pl= to l/O n 


Waveform 6 
Waveform 7 


3.0 
6.5 


6.0 
8.5 


7.5 
9.5 


3.0 
6.0 


9.0 
11.0 


ns 


tpHZ 
tpLZ 


Output Enable Time to High 
or Low level <5E to l/O n 


Waveform 6 
Waveform 7 


4.0 
6.5 


6.5 
8.5 


8.5 
9.5 


4.0 
5.0 


9.5 
10.5 


ns 


tpZH 
tpZL 


Output Disable Time from 
High or Low level OE to l/O n 


Waveform 6 
Waveform 7 


1.0 
2.5 


2.5 
5.0 


4.0 
7.0 


1.0 
2.5 


5.5 
8.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F579 


UNIT 


T A = +25°C 

V CC = +5-0V 

C L = 50pF 

R L s 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
l/O n to CP 


Waveform 5 


3.0 
3.0 






4.0 
4.0 




ns 


th(H) 
t h (L) 


Hold time, High or Low 
l/O n to CP 


Waveform 5 
















ns 


ts(H) 
ts(D 


Setup time, High or Low 
PE.SR or OS to CP 


Waveform 5 


9.5 
9.5 






10.0 
10.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
PE, SR or CS to CP 


Waveform 5 
















ns 


ts(H) 
t s (L) 


Setup time, High or Low 
CET or CEP to CP 


Waveform 5 


5.0 
9.0 






5.5 
10.5 




ns 


th(H) 
th(U 


Hold time, High or Low 
CET or CEP to CP 


Waveform 5 
















ns 


t w 


Clock pulse width 


Waveform 1 


4.5 






6.0 




ns 


tw(L) 


MR Pulse Width 


Waveform 2 


3.0 






3.0 




ns 


W 


MR Recovery Time 


Waveform 2 


4.0 






4.5 




ns 
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AC WAVEFORMS 



-*" VLH H*- -*" H>HL "*- 



""*" *PHL 



t PLH 



\i 



Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Widths and Maximum Clock Fequency 



f 



-^HL- 



_t PLH - 



*: 



Waveform 3. Propagation Delay, CET input 
ninal Counf ~ ' 



to Terminal Count Output 



1/Ojj.PE 

SR, CS 

CERCET 



■tstt-H 



ML) 



> J1 
^~ts(H)-^ 



/^~\ 



-t H (H) 



Waveform 5. Setup And Hold Times 



f- 



-t*W- 



-^EC-* 1 



f 



— *PHL— 



\ 



J~ 



Waveform 2. Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock Recovery Time 



56 



-t PHL - 






v« r ^~ 



Waveform 4. Propagation Delay, U/B 
to Terminal Count Output 



OE.PE 
CS 



Jf 



"^-tpZH-*- -*tpHZ- 



J^r-^ 



Waveform 6. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



61, PE 
CS 



~te / 



i-t PZL.-^ 



l/O n 






\; i* 



; V OL +0.3V 



Waveform 7. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: V M -1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



V M 



-H K- <THL(tf) 
— H k-tTLH(tr) 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHL(tf)— 



90% 
VM 



vm- 



Test Circuit for 3-State Outputs 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



• AMP (V) 




AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C L - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Performs four BCD functions 

• P and G outputs for high-speed 
expansion 

• Add/Subtract delay 28ns max 

• Look-ahead delay 22.5ns max 

• Supply current 85mA max 

• 24-pin 300mil Slim DIP package 

DESCRIPTION 

The 'F582 Binary Coded Decimal (BCD) 
Arithmetic Logic Unit (ALU) is a 24-pin 
expandable unit that performs addition, 
subtraction, comparison of two numbers, 
and binary to BCD conversion. 

The 'F582 inp ut and output logic in- 
cludes a Carry/Borrow which is generat- 
ed internally in the look-ahead mode, 
allowing BCD arithmetic to be computed 
directly. For m ore than one BCD de- 
cade, the Carry/ Borrow term may ripple 
between 'F582s. 

When A/S is Low, BCD addition is 
performed (A + B + C/B = F). If an input 
is greater than 9, binary to BCD conver- 
sion results at the output. 

When A/S is High^ subtraction is per- 
formed. If the C/B is Low, then the 
subtraction is accomplished by internally 
computing the nine's complement addi- 
tion of two BCD numbers (A - B - 1 = F). 
When C/B is High, the difference of the 
two numbers is figured as A - F = F. If: A 
is greater than or equal to B, the BCD 
difference appears at the output F injts 
true form. If: A is less than B and C/B is 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F582 


12ns 


55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V±5%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F582N 


24-Pin Plastic SOL 


N74F582D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 3 


A operand inputs 


1.0/2.0 


20juA/ 1.2mA 


Bo 


B operand input 


1.0/1.0 


20mA/0.6itiA 


B1 


B operand input 


1.0/4.0 


20MA/2.4mA 


B 2 


B operand input 


1.0/3.0 


20jLiA/1.8mA 


B 3 


B operand input 


1.0/2.0 


20MA/1.2mA 


A/S 


Add/subtract input 


1.0/3.0 


20juA/1.8mA 


C/B 


Carry/borrow input 


1.0/1.0 


20/xA/0.6mA 


C/B n+4 


Carry/ borrow output 


50/33 


1.0mA/20mA 


P 


Carry propagate output 


50/33 


1.0mA/20mA 


G 


Carry generate output 


50/33 


1.0mA/20mA 


A = B 


Comparator output 


0CV33 


0C*/20mA 


F0-F3 


Outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



Low, the nine's complement of the true 
form appears at the output F. 

As long as A is less than B, an active- 
Low borrow is also generated. The 
'F582 also performs binary to BCD con- 



version. For inputs between 10 and 15, 
binary to BCD conversion occurs by 
grounding one set of inputs, A n or B n , 
and applying the binary number to the 
other set of inputs. This will generate a 
carry term to the next decade. 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









B*G 




SlVcc 


X/sQ 




1n/c 


b 3 Q 




bjb, 


A3G 




hi As 


c/IQ 




S| A, 


5Q 




33 Ao 


PQ 




39 B 


c/s n+4 D 




33 Po 


n/cQ 




33 f. 


a = bQo 




33 n/c 


N/c[n 




33^3 


GNOQI 




33 p 2 






CD07940S 





19 18 

1 1 


20 22 

1 1 


21 1 4 3 

MM 






A,, B A, B 1 Aa B 2 Aj B 3 




2 


A/S 




c/i n+4 

A«B 
G 


8 

10 

>— 6 


5 


C/§ n 




P 


&— 7 




Fo 


Fl 


^ F3 






I 
17 


1 

16 


1 1 

13 14 








LSO9680S 


Vcc - Pin 24 
GND - Pin 12 



















ALU 






[BCD] 




8 


EN CO/BO 


8 




CO 


10 


s 


Cft CO 

p»g£> 


V 6 




S^_7 


10 


1 r 




p o 


18 

20 


% 








p i 


16 








21 


Qi 




P 2 








4 


«2 


14 


p s 










Qs 
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FUNCTION TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUTS 


A/S 


A n 


B n 


C/B 


F„ 


C/B n+4 


(Compare) 
A = B 


Add 


L 


BCD Augend 


BCD Addend 


H * Carry 
L = No Carry 


IF C/B-H 
F = A+B+1 
IF C/g-L 
F-A+B 


F<9 

C/ln+4 »L 
F>9 

C/B n+4 -H 


X 


Subtract 


H 


BCD Minuend 


BCD 
Subtrahend 


L = Borrow 
H = No Borrow 


IF C/I-L 
F = A-B-1 

IF C/B-H 
F = A-B 


A>B 

C/in+4 -H 
A<B 

C/B n+4 -L 
A<B 

C/B n+4 = L 
A>B 

C/B n+4 -H 


X 


Compare 


H 


BCD Word A 


BCD Word B 


H 


A-B 


A<B 

C/B n +4 -L 
A>B 

C/Sn +4-H 


IF A = B 
Compare = H 
IF A*B 
Compare - L 


Binary to 

BCD 
Conversion 


L 


0<A<15 


B = 


X 


BCD 


A<9 

C/B n+4 = L 
A>9 

C/B n +4 = H 


X 
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LOGIC DIAGRAM 




-F («) 



V cc = Pin 24 
GND =Pin 12 
( ) = Pin numbers 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


his table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5.0 


mA 


V OUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc j 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 


A = B only 






4.5 


V 


>OH 


High-level output current 


except A = B 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



May 27, 1987 



6-566 



Signetics Logic Products 



Product Specification 



4-Bit BCD Arithmetic Logic Unit 



FAST 74F582 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F582 


UNIT 


Min 


Typ 2 


Max 


>OH 


High-level output current 


A = B only 


V C c = MIN, V| H = MIN, V| L = MAX, V h = MAX 






250 


ma 


V H 


High-level output voltage 


Any output 
except 
A = B 


V C c = MIN 

V| L =MAX l 0H = MAX 
V| H = MIN 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c = MIN 

V, L = MAX l 0L = MAX 

V| H = MIN 


±10%V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC = MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V CC = MAX, V, = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


B 0l C/B 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


A n , B 3 






-1.2 


mA 


B 2 , A/S 






-1.8 


mA 


Bi 






-2.4 


mA 


'os 


Short-circuit output current 3 


Any output 
except 
A = B 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V CC = MAX 




55 


85 


mA 



NOTES: 

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 

2 All typical values are at V<x = 5V, Ta = 25°C. 

3 Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last 



B 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F582 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500n 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A n or B n to F n 


Waveform 1, Z 


5.0 
4.0 


17.5 
14.0 


23.0 
19.0 


5.0 
4.0 


25.0 
20.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to C/B n + 4 


Waveform 1, 2 


7.0 
4.0 


16.0 
10.0 


20.0 
14.0 


6.0 
4.0 


22.5 
16.0 


ns 


tpLH 
tpHL 


Propagation delay 
C/B n to C/Bp + 4 


Waveform 1, 2 


3.5 
2.5 


5.5 
5.0 


8.0 
7.0 


3.0 
2.5 


8.5 
7.5 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to A - B 


Waveform 1, 2 


8.0 
6.0 


18.0 
14.0 


24.0 
18.0 


8.0 
5.5 


27.0 
21.5 


ns 


tPLH 
tpHL 


Propagation delay 
A n or B n to (a or P 


Waveform 1, 2 


4.0 
4.0 


11.0 
11.0 


14.0 
14.0 


4.0 
4.0 


16.5 
16.5 


ns 


tPLH 
tpHL 


Propagation delay 
A/S to F n 


Waveform 1, 2 


8.0 
8.0 


15.0 
14.0 


20.0 
18.0 


7.0 
7.0 


25.0 
19.5 


ns 


tPLH 
tpHL 


Propagation delay 
A/S to A - B 


Waveform 1, 2 


10.0 
4.0 


18.0 
6.0 


24.0 
9.0 


10.0 
3.5 


28.0 
10.0 


ns 


tPLH 
tpHL 


Propagation delay 
A/S to G or P 


Waveform 1, 2 


6.0 
6.0 


11.0 
11.0 


14.5 
14.5 


6.0 
6.0 


16.0 
16.0 


ns 


tPLH 
tpHL 


Propagation delay 
A/S to C/B n + 4 


Waveform 1, 2 


8.0 
7.0 


14.0 
12.0 


19.0 
15.0 


8.0 
7.0 


20.5 
16.5 


ns 


tpLH 
tpHL 


Propagation delay 
C/B n to F n 


Waveform 1, 2 


4.0 
3.0 


13.0 
9.0 


17.5 
13.0 


4.0 
3.0 


18.5 
14.0 


ns 


tPLH 
tpHL 


Propagation delay 
C/B n to A - B 


Waveform 1, 2 


8.0 
4.0 


15.0 
8.0 


20.0 
12.0 


8.0 
3.5 


22.5 
13.0 


ns 



AC WAVEFORMS 



£ 



te. 



*-/ 



_>7 



^PHL* 



\ 



v M 






**PIH** 



Waveform 1. Propagation Delay for Non-Inverting Outputs Waveform 2. Propagation Delay for Inverting Outputs 

NOTE: V M -1.5V. 



May 27, 1987 



6-568 



Signetics FAST Products 



Product Specification 



4-Bit BCD Arithmetic Logic Unit 



FAST 74F582 



TYPICAL PROPAGATION DELAYS VERSUS LOAD RESISTOR FOR OPEN-COLLECTOR OUTPUTS 



18 

16 

14 

f 12 

§10 

S 8 



100 200 300 400 500 600 
LOAD RESISTOR (fl) 

OP19810S 

NOTE: 

When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tpi_H- For example, changing the specified pull-up resistor value from 500 $2 to 100ft will 
improve the t PL H up to 50% with only a slight increase in the tpm_- However, if the value of the pull-up resistor is changed, the user must make certain that the total lot. current through the 
resistor and the total l| L s of the receivers does not exceed the Iql maximum specification. 



































'tpLH 











































































TEST CIRCUIT AND WAVEFORMS 



' 1— O 7.0V NEGATIVE 

PULSE 



PULSE 
GENERATOR 




VOUT 




POSITIVE 
PULSE 



Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C L - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T - Termination resistance should be equal to Zout 

of pulse generators. 



Vm 



VM; 
10%- 



K-tTHL(tf) 
-H h-tTLH(tr) 



tTLH(tr)-H 
tTHL(tf)— 



• AMP (V) 



90% 
VM 



90%- 
VM- 




V M -15V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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FEATURES 

• Adds two decimal numbers 

• Full internal look-ahead 

• Fast ripple carry for economical 
expansion 

• Sum output delay 19.5ns max 

• Ripple carry delay 8.5ns max 

• Input to ripple delay 13.0ns max 

• Supply current 60mA max 

DESCRIPTION 

The 'F583 4-bit coded (BCD) full adder 
performs the addition of two decimal 
numbers (A0-A3, B0-B3). The look- 
ahead generates BCD carry terms inter- 
nally, allowing the 'F583 to then do BCD 
addition correctly. For BCD numbers 
through 9 at A and B inputs, the BCD 
sum forms at the output. 

In addition of two BCD numbers totalling 
a number greater than 9, a valid BCD 
number and a carry will result. For input 
values larger than 9, the number is 
converted from binary to BCD. Binary to 
BCD conversion occurs by grounding 
one set of inputs, A n or B n , and applying 
a 4-bit binary number to the other set of 
inputs. If the input is between and 9, a 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F583 


9.0ns 


45mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 5%; T A = 0°C to + 70°C 


16-Pin Plastic Slim DIP 


74F583N 


16-Pin Plastic SO 


74F583D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A3 


A operand inputs 


1.0/2.0 


20/uA/ 1.2mA 


Bo- B3 


B operand inputs 


1.0/2.0 


20/uA/ 1.2mA 


C n 


Carry input 


1.0/1.0 


20juA/0.6mA 


So- S3 


Sum outputs 


50/33 


1 .0//A/20mA 


Cn+4 


Carry output 


50/33 


1.0/iA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state 

BCD number occurs at the output. If the lent of the binary input. Converting bina- 

binary input falls between 10 and 15, a ry numbers greater than 16 may be 

carry term is generated. Both the carry achieved by cascading 'F583s. 
term and the sum are the BCD equiva- 



PIN CONFIGURATION 



LOGIC SYMBOL 









B1D 




in v cc 


B 2 Q 




hk 


B3Q 




Hi A, 


A3D 




UK 


c„d 




hk 


c„ +4 Q 




13 s 


s 2 Q 




ifijs, 


gndQ 




IK 






CD07950S 





13 12 
| | 


14 1 

| | 


15 2 4 3 

I I I I 






Ao B 


A, B, 


A 2 B 2 A3 B 3 




5 


So 


Si 


C„ +4 

s 2 s 3 


6 




I 

11 


1 

10 


I I 

7 9 


LS09690S 


V cc =Pm 16 
GND - Pin 8 







LOGIC SYMBOL (IEEE/IEC) 


(13) 


A 2 




(14) 


\ [BCD] 




(15) 


P 




(4) 




(11) 




3 / / 


(10) 


(12) 




(9) 


(D 


la 


(7) 


(2) 


V3 




(3)^ 


3) 




(5) 




(6) 




CI CO 








LS09711S 



May 27, 1987 



6-570 



853-1245 89069 



Signetics FAST Products 



Product Specification 



4-Bit BCD Adder 



FAST 74F583 



LOGIC DIAGRAM 



(12) B - 



(13) A„ - 



(16) A 2 - 



Vcc - Pm 16 
GND - Pin 8 
( ) - Pin numbers 



zJO"* ™ 




-C n+4 (6) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


74F583 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5.0 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to Vcc 


V 


'out 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


74F583 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


"OL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








__>.._._._..._i 




74F582, 74F583 


UNIT 


PARAMETER 


TEST uunui i iuns • 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


Vcc - MIN, 
V| L = MAX, 
V, H = MIN 


lOH = MAX 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 
V| L = MAX, 
V| H = MIN 


Iql = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


Vcc = MIN, 1, - l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V CC = MAX, V| = 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input current 


C n only 


V C c = MAX, V, - 0.5V 






-0.6 


mA 


An&B n 






-1.2 


mA 


'os 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Vcc - MAX 




45 


60 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F582 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
A n or B n to S n 


Waveform 1 


5.0 
5.0 


13.0 
10.5 


17.0 
14.0 


5.0 
5.0 


18.0 
15.0 


ns 


tpi_H 
tpHL 


Propagation delay 
A n or B n to S n (INV) 


Waveform 2 


6.0 
4.0 


11.0 
8.0 


18.0 
12.0 


5.0 
4.0 


19.5 
12.5 


ns 


tpLH 
tpHL 


Propagation delay 
C n to C n +4 


Waveform 1, 2 


3.5 
2.5 


5.0 
4.0 


8.0 
7.0 


3.0 
2.0 


8.5 
7.0 


ns 


tpi_H 
tpHL 


Propagation delay 
A n or B n to C n +4 


Waveform 1, 2 


5.0 
5.0 


8.0 
7.5 


11.5 
10.5 


4.5 
4.5 


13.0 
11.5 


ns 


tpi_H 
tpHL 


Propagation delay 
C n to S n 


Waveform 1 


4.0 
3.5 


12.0 
8.0 


15.5 
12.5 


3.5 
3.0 


17.0 
13.5 


ns 


tpLH 
tpHL 


Propagation delay 
C n to S n (INV) 


Waveform 2 


6.0 
3.5 


9.5 
8.0 


13.0 
11.5 


5.0 
3.0 


14.5 
12.0 


ns 



AC WAVEFORMS 



C n . A n , Bn 



\ 



<W S n 



Vm 



Jfc — 



II. — ^j 



„A n ,Bn T^ V M ^|r V 



^PHL*" 



C n+ 4. 8 n 



-'PLH** 



WF21220S 

Waveform 1. Propagation Delay for Non-Inverting Outputs 



Waveform 2. Propagation Delay for Inverting Outputs 

NOTE: V M «1.5V. 
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TEST CIRCUIT AND WAVEFORMS 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 




AMP (V) 



POSITIVE 
PULSE 



— tTLH(tr) 




tTHL(tf)-* 








jf-90% 




so /*- 3 ! 






VM 


— tw— 


VM^ 


fs 


r 10% 



AMP (V) 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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Octal Bidirectional Transceiver With IEEE-488 
Termination Resistors (3-State Inputs and Outputs) 
Product Specification 



FEATURES 

• High-impedance NPN base input 
for reduced loading (70/iA in 
High and Low states) 

• Non-inverting buffers 

• Bidirectional data path 

• B outputs sink 48mA, source 
15mA 

DESCRIPTION 

The 'F588 contains eight non-inverting 
bidirectional buffers with 3-State outputs 
and is intended for bus-oriented applica- 
tions. The B ports have termination re- 
sistors as specified in the IEEE-488 
specifications. Current sinking capability 
is 20mA at the A ports and 48mA at the 
B ports. The Transmit/ Receive (T/R) 
input determines the direction of data 
flow through the bidirectional transceiv- 
er. Transmit (active-High) enables data 
from A ports to B ports and Receive 
(active-Low) enables data from B ports 
to A ports. The Output Enable input, 
when High, disables both A and B ports 
by placing them in a high- impedance 
condition. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F588 


4.0ns 


96mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F588N 


20-Pin Plastic SOL 


N74F588D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 7 


Port A data inputs 


3.5/0.115 


70juA/70juA 


B -B 7 


Port B data inputs 


*T/5.33 


*T/3.2mA 


T/R 


Transmit/receive input 


2.0/0.067 


40/uA/40juA 


5E 


Output enable input 
(active-Low) 


2.0/0.067 


40/xA/40/uA 


A0-A7 


Port A data outputs 


150/40 


3mA/24mA 


B -B 7 


Port B data outputs 


750/106.7 


15mA/64mA 



NOTES: 

1. One (1.0) FAST unit load is defined as: 20/ttA in the High state and 0.6mA in the Low state. 

2. *T = Resistance Termination per IEEE-488 Standard. 



D 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 
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OE 
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Vcc = Pm 2 
GND = Pin 1 


I I I I I I I I 

19 18 17 16 15 14 13 12 
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-r 
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INPUT CURRENT 




REPRESENTATIVE 
LOAD LINE 



*._£ INPUT 
**- VOLTAGE 



© , © No-load voltage 
© Clamp diode 
© . © Iil 
© . © Iih 



B Port Input Characteristics with T/R Low 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


OE 


T/R 


L 
L 
H 


L 
H 
X 


Bus B data to bus A 
Bus A data to bus B 
High impedance 



H - High voltage level 
L - Low voltage level 
X = Don't care 



LOGIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


A0-A7 


48 


mA 


B0-B7 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 


A0-A7 






-3 


mA 


B0-B7 






-15 


mA 


lOL 


Low-level output current 


A -A 7 






24 


mA 


B0-B7 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F588 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level 
output voltage 


A0-A7 
B0-B7 


Vcc - MIN, 
V| L - MAX, 
V| H - MIN, 
OE - O.OV 


l H - -3mA 


±10%V C c 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


B0-B7 


l0H = -1 5 mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level 
output voltage 


A0-A7 


Vcc = MIN, 
V| L - MAX, 
V| H - MIN, 
m = O.OV 


Iol = 24mA 


±10% Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


B0-B7 


Iol = 48mA 


±10% Vcc 




0.40 


0.55 


V 


Iql = 64mA 


±5% Vcc 




0.40 


0.55 


V 


Vnl 


No load voltage 


B0-B7 


l O uT = 0mA, T/R - O.OV 


2.5 




3.7 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, = Iik 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


A0-A7 


Vcc = 5.5V, V| = 5.5V 






1.0 


mA 


OE, T/R 


V CC - O.OV, V| = 7.0V 






100 


MA 


Iih 


High-level input current 


OE, T/R 


V CC - MAX, V, = 2.7V 






40 


ma 


IlL 


Low-level input current 


OE, T/R 


Vcc = MAX, V, - 0.5V 






-40 


ma 


'OZH 
+ I|H 


OFF-state current, 
High-level voltage applied 


A0-A7 


V C c - MAX, V| - 2.7V, T/R - 4.5V 






70 


ma 


'OZL 
+ I|L 


OFF-state current, 
Low-level voltage applied 


A0-A7 


V C c " MAX, V, = 0.5V, T/R - 4.5V 






-70 


/xA 


'OZH 
+ I|H 


OFF-state current, 
High-level voltage applied 


B0-B7 


Vcc - MAX, V, = 5.0V, T/R = O.OV 


0.7 






mA 


Vcc - MAX, V, - 5.5V, T/R = O.OV 






2.5 


mA 


'OZL 
+ I|L 


OFF-state current 
Low-level voltage applied 


B -B 7 


Vcc - MAX, V| = 0.4V, T/R - O.OV 


-1.3 




-3.2 


mA 


'os 


Short-circuit 
output current 3 


A0-A7 


Vcc = MAX 


-60 




-150 


mA 


B0-B7 


-100 




-225 


mA 


Ice 


Supply current 
(total) 


'CCH 


Vcc - MAX 


A n = T/R - 4.5V; OE = 0.0V 




82 


100 


mA 


'CCL 


A n = OE = O.OV; T/R = 4.5V 




110 


135 


mA 


'ccz 


OE = 4.5V 




95 


125 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F588 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A n to B n , B n to A n 


Waveform 1 


2.0 
2.5 


3.5 
4.5 


6.0 
7.0 


2.0 
2.0 


7.0 
7.5 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 2 
Waveform 3 


5.5 
5.0 


7.5 
7.5 


10.0 
9.5 


5.5 
5.0 


11.0 
10.0 


ns 


tpHZ 
tpi_Z 


Output disable time 
from High or Low level 


Waveform 2 
Waveform 3 


2.5 
2.5 


4.5 
4.0 


7.0 
7.0 


2.5 
2.5 


8.0 
7.5 


ns 



AC WAVEFORMS 



A/B 



F* 



\ 



b/a jfy^ 



v M 



*-*PHL-* 



\vm 



Waveform 1. For Non-Inverting Outputs 



OE, T/R 



— IpzL— 



\ 



v M 



fc. 



J 



— »PH2- 



F 



_£_V OH -0 



Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



F 



Mplz- 



a 



- V 0L + 0.3V 

WF0607FS 



Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: For all waveforms, Vm = 1.5V 



e 
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TEST CIRCUIT AND WAVEFORMS 





t— o 7.0V NEGATIVE 

PULSE 



POSITIVE 
PULSE 



-t W - 



V M 





H— tTHL(tf) 
— tTLH(tr) 



. AMP (V) 



tTLH(»r)-H 
tTHL(tf)-H I— 



90% 
VM 



90%- 
VM 



-tw- 




AMP(V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Rl - Load resistor; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• High-impedance NPN base input 
for reduced loading (20uA in 
High and Low states) 

• 8-bit serial-in, parallel-out shift- 
register with storage 

• 3-State outputs 

• Shift-register has direct clear 

• Guaranteed shift frequency - DC 
to 120MHz 

DESCRIPTION 

This device contains an 8-bit serial-in, 
parallel-out shift-register that feeds an 8- 
bit D-type storage register. The storage 
register has parallel 3-State outputs. 
Separate clocks are provided for both 
the shift-register and the storage regis- 
ter. The shift-register has a direct over- 
riding clear, Serial input, and Serial out- 
put pins for cascading. 

Both the shift-register and storage regis- 
ter clocks are positive edge-triggered. If 
the user wishes to connect both clocks 
together, the shift-register state will al- 
ways be one clock pulse ahead of the 
storage register. 



TYPE 


TYPICAL f M AX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F595 


120MHz 


75mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F595N 


16-Pin Plastic SO 


N74F595D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ds 


Serial data input 


1.0/0.033 


20mA/20/uA 


SHCP 


Shift register clock pulse input 


1.0/0.033 


20/uA/20/uA 


STCP 


Storage register clock pulse input 


1.0/0.033 


20/uA/20/uA 


MR 


Master reset input 
(active-Low) 


1.0/1.0 


20juA/0.6mA 


GE 


Output Enable input 
(active-Low) 


1.0/1.0 


20/utA/0.6mA 


Q 8 


Serial expansion output 


50/33 


1.0mA/20mA 


Q0-Q7 


Data outputs 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 









Qi|T 




lUVcc 


Q2U 




SUOo 


<h\T 




ElDs 


a 4 (T 




2U01 


QsDL 




12] STCP 


Qed 




TJjSHCP 


a? |T 




ig MR 


QND fT 




T)Q8 
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LOGIC SYMBOL 






14 

I 




13 -O 
12 — 
11 — 

10 -O 


Ds 
OE 

STCP 

SHCP °* 

MR 
Qo Qi Q2 Q3 Q4 0.5 Qe Q7 


— 9 




MINIM 

IS 1 2 3 4 S 6 7 


LS09560S 



LOGIC SYMBOL (IEEE/IEC) 









IS 


13 f\ 


EN3 
>C2 


r 


12 


10 r^ 
11 

14 


SRQ8 
R 
>C1/~ 

n r 


10 


2D> 3 V 


1 






2 






3 






4 






S 






6 






7 




2D> 3 V 


9 
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LOGIC DIAGRAM 



OE(13) 



STCP (12) 




-0 >C1 

— R 



3R 
C3 
3S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


74F595 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


Qe 


40 


mA 


Q0-Q7 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






74F595 


UNIT 


PARAMETER 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


■lK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 


Qe 






-1 


mA 


Q0-Q7 






-3 


mA 


•OL 


Low- level output current 


Q 8 






20 


mA 


Q0-Q7 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F595 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Q 8 


Vcc - MIN 
V| L =MAX 
V, H = MIN 


l H--1mA 


±10% V CC 


2.5 






V 


±5% Vcc 


2.7 


3.4 




V 


Q0-Q7 


Ioh " -3mA 


±10% Vcc 


2.4 






V 


±5% Vcc 


2.7 


3.3 




V 


Vol 


Low-level output voltage 


V C c - MIN 

V| L - MIN Iol - MAX, 

V| H = MIN 


±10% V CC 




0.35 


0.50 


V 


±5% Vcc 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, l| = l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


others 


Vcc - 0.0V, V| = 7.0V 






100 


MA 


Q0-Q7 


V C c = 5.5V, V| = 5.5V 






1.0 


/"A 


l|H 


High-level input current 


V CC - MAX, V| = 2.7V 






20 


iuA 


IlL 


Low-level input current 


others 


Vcc - MAX, V| = 0.5V 






-20 


MA 


MR, OE 






-0.6 


mA 


'OZH 


OFF-state output 
current, High-level 
voltage applied 


Q0-Q7 
only 


Vcc - MAX, V - 2.7V 






50 


MA 


IOZL 


OFF-state output 
current, Low-level 
voltage applied 


Q0-Q7 
only 


Vcc = MAX, V = 0.5V 






50 


/*A 


'os 


Short-circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


•cch 


Vcc - MAX 




60 


75 


mA 


Iccl 




70 


85 


mA 


liccz 










80 


95 


mA 



NOTES: 

l.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


74F595 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF, R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF, 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


*MAX 


Maximum clock frequency 


Waveform 1 


100 


120 




80 




MHz 


tpi_H 
tpHL 


Propagation delay 
SHCP to Q 8 


Waveform 1 


4.0 
4.0 


6.5 
7.0 


8.5 
9.0 


4.0 
4.0 


9.5 
10.5 


ns 


tpi_H 
tpHL 


Propagation delay 
STCP to Q0-Q7 


Waveform 1 


4.0 
4.0 


6.5 
7.0 


9.0 
9.0 


4.0 
4.0 


9.5 
10.5 


ns 


tpHL 


Propagation delay 
KfiR to Q 8 


Waveform 2 


4.0 


7.0 


9.0 


4.0 


10.5 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 5 
Waveform 6 


2.0 
2.0 


6.5 
5.5 


8.0 
7.0 


2.0 
2.0 


9.5 
8.0 


ns 


tpHZ 
tpi_Z 


Output disable time 
from High or Low level 


Waveform 5 
Waveform 6 


2.0 
2.0 


6.5 
5.5 


7.0 
7.0 


2.0 
2.0 


9.5 
8.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


74F595 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF, R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF, 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D s to SHCP 


Waveform 3 


3.0 
3.0 






3.0 
3.0 




ns 
ns 


th(H) 
th(D 


Hold time, High or Low 
D s to SHCP 


Waveform 3 


1.0 
1.0 






1.0 
1.0 




ns 
ns 


t s (L) 


Setup time, MR to STCP 


Waveform 3 


5.0 






6.0 




ns 


t s (H) 


Setup time SHCP to STCP 


Waveform 4 


6.0 






6.0 




ns 


tw(H) 
tw(L) 


SHCP Pulse width, 
High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


t w (H) 
tw(U 


STCP Pulse width, 
High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


W 


Recovery time MR to SHCP 


Waveform 2 


6.0 






7.0 




ns 
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AC WAVEFORMS 



8TCP 
SHCP 



-1»MAX- 



— - »w< H > — h— t w (L)— 
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— tpHL-H 
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F- 
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Waveform 1. Clock to Output Delays, Clock Pulse Width, 
and Maximum Clock Frequency 



Waveform 2. Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock Recovery Time 



ts(H) 



♦t H (H)* 



-*1 WL) ^*- 



"\ F- 
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v M v M 
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Waveform 3. Data Setup and Hold Times 



OE 



v 



••♦PZH— 
*0" u 7 Vv M 



Mpmz- 



Waveform 4. Data Setup and Hold Times 

f 



r- 



VM 



— t pzL - 



r V O H-0.3V 

5|_" o -o 7 

^V c 



-ov 

WF0609MS 



\ 



vm 
— tpLZ- 



v M 



& 
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Waveform 5. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 6. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: For all waveforms, V M - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMSS 



v C c 



PULSE 
GENERATOR 



VlN 

■9- 



VOUT 

-9- 



^CL *Rl 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




I— «THL(tf) 
tTLH(tr) 



<TLH(tr)-H 
tTHL(tf)— - 



> AMP (V) 



90% 
VM 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definitions 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Rl. - Load resistor; see AC CHARACTERISTICS for value. 

C|_ « Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt ■ Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• High-impedance NPN Base input 
for reduced loading (20/iA in 
High and Low states) 

• 8-bit Parallel Storage 
Register -T597 

• Shift Register has Asynchronous 
Direct Overriding Load and Reset 

• Guaranteed Shift Frequency DC 
to 120MHz 

• Parallel 3-State I/O, Storage 
Register inputs 

• Shift Register outputs -'F598 

DESCRIPTION 

The 'F597 consists of an 8-bit storage 
register feeding a parallel-in, serial-out 8- 
bit shift register. The storage register 
and shift register have separate positive- 
edge triggered clocks. The shift register 
also has asynchronous direct load (from 
storage) and reset inputs. 

The 'F598 consists of an 8-bit storage 
latch feeding a parallel/serial-in, paral- 
lel/serial-out 8-bit shift register. Both the 
storage register and shift register have 
positive edge triggered clocks. The shift 
register also has asynchronous direct 
load (from storage) and reset inputs. The 
'F598 has 3-State I/O ports that provide 
parallel shift register outputs and also 
has multiplexed serial data input. 



TYPE 


TYPICAL f MA X 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F597 


120MHz 


75mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V±10%; T A = 0°C to +70°C 


Plastic DIP 


N74F597N, N74F598D 


16-Pin Plastic SO 


N74F597D 


20-Pin Plastic SO 


N74F598D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




TYPE 


PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


'F597 


Ds 


Serial data input 


1.0/0.033 


20/uA/20/uA 


D -D 7 


Parallel data inputs 


1.0/0.033 


20/uA/20/uA 


SHCP 


Shift register clock pulse input 


1.0/0.033 


20juA/20juA 


STCP 


Store register clock pulse input 


1.0/0.033 


20mA/20juA 


SHL 


Shift register load input 
(active-Low) 


1.0/0.033 


20/liA/20mA 


STiR 


Shift register reset input 
(active-Low) 


1.0/0.033 


20/xA/20juA 


Qs 


Serial data output 


50/33 


1.0mA/20mA 


'F598 


l/O n 


Parallel data inputs 


1.0/0.033 


20juA/20/uA 


Dso. Dsi 


Serial data inputs 


1.0/0.033 


20/uA/20juA 


SHCP 


Shift register clock pulse input 


1.0/0.033 


20juA/20mA 


STCP 


Store register clock pulse input 


1.0/0.033 


20juA/20juA 




Shift register 

clock pulse enable input 


1.0/0.033 


20/uA/20jtzA 


SHCPEN 


SHL 


Shift register load input 
(active-Low) 


1.0/0.033 


20/uA/20/xA 


SHR 


Shift register reset input 
(active-Low) 


1.0/0.033 


20/LtA/20/uA 


S 


Serial data selector input 


1.0/0.033 


20juA/20juA 


OE 


Output Enable input 


1.0/0.033 


20mA/20juA 


Qs 


Serial data output 


50/33 


1.0mA/20mA 


l/O n 


Parallel data output 


150/33 


3.0mA/20mA 



NOTE: 

1. One (1.0) FAST unit load is defined as: 20/uA in the High state and 0.6mA in the Low state. 
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PIN CONFIGURATION 



LOGIC SYMBOL 



T597 


DiQ 




HI V C C 


D2Q 




HI Do 


DaQ 




hi os 


D 4 D 




HISHL 


D 5 Q 




12] STCP 


D 6 Q 




l3 SHCP 


D7Q 




75] SHR 


GND Q 




Dos 






CD07370S 



PIN CONFIGURATION 



T597 




14 18 1 2 3 4 5 6 7 

1 1 1 II 1 1 1 1 




D 8 °0 °1 D 2 D 3 D 4 °5 D 6 D 7 

10 -C SHR 




Tl — 


SHCP 




12 — 


STCP 




13-0 SHL 

08 






1 

9 

LS09101S 


Vgc - Pin 16 
GND - Pin 8 



LOGIC SYMBOL (IEEE/IEC) 




T597 




10 rv. 


SRG8 
R 




13 IX 


>C3/-^ 
C2 




J2 

_14 

15 

_J 

2 


>C1 1 

1 r> P 




3D 




1D 


2D 






3 

__4 

_6 

— 7 






9 


















LS09110S 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



T598 


i/o Q 




3)v cc 


i/OtQ 




33s 


i/o 2 Q 




hids 


1/O3Q 




hids, 


i/o 4 Q 




mai 


i/o s Q 




ihstcp 


i/o 6 Q 




]3 SHCPEN 


l/OyQ 




13) SHCP 


plQ 




HJmr 


gndQo 




mo 






CD07960S 





F598 




18 17 1 

1 1 1 


2 3 4 6 6 7 8 

1 1 1 1 1 1 1 




19 

16—0 

15 

14—0 

13 

12—0 
9—0 


D so "Oc 

D S1 

s 

OE 

STCP 

SHCPEN 

SHCP 

SHR 

SHL 


, i/o 2 i/o 4 i/o 6 
I/O, I/O3 i/o 8 i/o 7 

<»s 








1 

11 






LS09721S 


Vcc - Pin 20 
GND -Pin 10 






E 
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LOGIC DIAGRAM for 74F597 



SHR 



(10) 



s „cp2!LJ>o. 

-03) 



SHL- 



STCP- 



D 



(15) 



0> 



D 2 



(2) 



D 3 



(3) 



4 



(4) 



Ds 



(5) 



, (6) 



(7) 



* i 



— 1D 
-C>C1 



— 1D 
-0>C1 



10 
-0>C1 



— ID 
-0>C1 



(N— -o>C1 



1D 
-0>C1 




^>^>Qs 
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TYPICAL TIMING DIAGRAM for F597 





1 


SL 
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LOGIC DIAGRAM for 74F598 



= 06) 



SHCPEN- 




DSo 



12 . 

7S> 



(19) 



(5) 
l/0 4 « » 



l/0 5 - 



(8) 
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B= 
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TYPICAL TIMING DIAGRAM for T598 
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u 



n 
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I L 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


v C c 


Supply voltage 


-0.5 to +7.0 


V 


V| N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +1 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


Qs 


40 


mA 


l/O n 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


l,K 


Input clamp current 






-18 


mA 


'OH 


High-level output current 


Qs 






-1 


mA 


l/O n 






-3 


mA 


lOL 


Low-level output current 


Qs 






20 


mA 


l/On 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F597 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Qs 


V CC - MIN 
V| L = MAX 
V| H - MIN 


l0H = -1 m A 


±10% Vcc 


2.5 






V 


± 5%V CC 


2.7 


3.4 




V 


I/On 


Ioh = -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


Vol 


Low-level output voltage 


V C c = MIN, V| L = MAX, 
V| H = MIN, Iql - MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Others 


V C c - 0.0V, V| = 7.0V 






100 


ma 


l/O n 


V C c = 5.5V, V| = 5.5V 






1.0 


mA 


Iih 


High-level input current 


Vcc - MAX, V, = 2.7V 






20 


MA 


Iil 


Low-level input current 


V CC = MAX, V| = 0.5V 






-20 


ma 


>OZH 


OFF-state current, 
High-level voltage applied 


l/O n only 


V C c = MAX, V = 2.7V 






70 


HA 


'OZL 


OFF-state current, 
Low-level voltage applied 


l/O n only 


V C c = MAX, V - 0.5V 






-70 


MA 


•os 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current 
(total) 


'F597 


'CCH 


Vcc = MAX 




45 


70 


mA 


'CCL 




48 


75 


mA 


'F598 


'CCH 




75 


90 


mA 


'CCL 




78 


95 


mA 


'ccz 










85 


100 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V » t a " 25°C. 

3. Not more than one output should be shorted at a time. For testing l s. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F597 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T L = 0°C to +70°C 

V C c s= +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ffolAX 


Maximum clock frequency 


Waveform 1 


100 


120 




80 




MHz 


tpi_H 
tPHL 


Propagation delay SHCP to Qs 


Waveform 1 


4.0 
4.0 


6.5 
7.0 


8.5 
9.0 


4.0 
4.0 


9.5 
10.0 


ns 


tpLH 
tpHL 


Propagation delay SHL to Qs 


Waveform 1 


4.0 
4.0 


7.5 
8.0 


9.5 
10.0 


4.0 
4.0 


10.0 
11.0 


ns 


tPLH 
tpHL 


Propagation delay STCP to Qs 


Waveform 1 


4.0 
4.0 


7.5 
8.0 


9.5 
10.0 


4.0 
4.0 


10.0 
11.0 


ns 


tpHL 


Propagation delay SHR to Qs 


Waveform 3 


4.0 


8.0 


10.0 


4.0 


11.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F597 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500n 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = soon 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(L) 


Setup time, High or Low 
D s to SHCP 


Waveform 3 


3.0 
3.0 






3.0 
3.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D s to SHCP 


Waveform 3 


1.0 
1.0 






1.0 
1.0 




ns 


t s (H) 
ts(L) 


Setup time STCP to SHE 


Waveform 4 


3.0 
3.0 






3.0 
3.0 




ns 


t h (H) 
th(U 


Hold time, High or Low 
STCP to SHL 


Waveform 4 


1.0 
1.0 






1.0 
1.0 




ns 


tw(H) 
tw(L) 


SHCP pulse width, High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


tw(H) 
tw(U 


STCP pulse width, High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


tw(L) 


SHR pulse width, Low 


Waveform 1 


4.0 






4.0 




ns 


tw(L) 


SHL pulse width, Low 


Waveform 1 


4.0 






4.0 




ns 


tree 


Recovery time, SHR to SHCP 


Waveform 2 


6.0 






7.0 




ns 


tree 


Recovery time, §HL to SHCP 


Waveform 2 


6.0 






7.0 




ns 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F598 


UNIT 


T A = +25<»C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T L = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Mln 


Max 


*MAX 


Maximum clock frequency 


Waveform 1 


100 


120 




80 




MHz 


tpi_H 
tpHL 


Propagation delay 
SHCP to Q s 


Waveform 1 


4.0 
4.0 


6.5 
7.0 


8.5 
9.0 


4.0 
4.0 


9.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
STCP to Q s (SHL - Low) 


Waveform 1 


4.0 
4.0 


7.5 
8.0 


9.5 
10.0 


4.0 
4.0 


10.0 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
SHL to Q s 


Waveform 1 


4.0 
4.0 


7.5 
8.0 


9.0 
9.0 


4.0 
4.0 


10.0 
11.0 


ns 


tpi_H 
tpHL 


Propagation delay 
SHCP to l/O n 


Waveform 1 


4.0 
4.0 


7.0 
7.0 


9.0 
9.0 


4.0 
4.0 


10.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
SHL to l/O n 


Waveform 1 


4.0 
4.0 


7.0 
7.0 


9.0 
9.0 


4.0 
4.0 


10.0 
10.0 


ns 


tpHL 


Propagation delay SHR to l/O n 


Waveform 2 


4.0 


8.0 


10.0 


4.0 


11.0 


ns 


tpHL 


Propagation delay SHR to Qs 


Waveform 2 


4.0 


8.0 


10.0 


4.0 


11.5 


ns 


tpZH 
tpZL 


Output enable time to 
High or Low level 


Waveform 5 
Waveform 6 


4.0 
4.0 


7.5 
7.5 


9.0 
9.0 


4.0 
4.0 


10.5 
10.5 


ns 


tpHZ 
tpLZ 


Output disable time from 
High or Low level 


Waveform 5 
Waveform 6 


3.0 
3.0 


6.0 
6.0 


8.0 
8.0 


3.0 
3.0 


9.0 
9.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F598 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Mln 


Max 


t s (H) 
ts(U 


Setup time, High or Low 
D Sn to SHCP 


Waveform 3 


3.0 
3.0 






3.0 
3.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
D Sn to SHUP 


Waveform 3 


1.0 
1.0 






1.0 
1.0 




ns 


ts(H) 
t s (D 


Setup time STCP to SHL 


Waveform 4 


3.0 
3.0 






3.0 
3.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
STCP to SHL 


Waveform 4 


1.0 
1.0 






1.0 
1.0 




ns 


t s (H) 
t s (L) 


Setup time SHCPEN to SHCP 


Waveform 3 


6.0 






6.0 




ns 


t w (H) 
WL) 


SHCP pulse width, High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


tw(H) 
tw(L) 


STCP pulse width, High or Low 


Waveform 1 


4.0 
5.0 






4.0 
5.0 




ns 


tw(L) 


SHR pulse width, Low 


Waveform 1 


4.0 






4.0 




ns 


tw(L) 


SHL pulse width, Low 


Waveform 1 


4.0 






4.0 




ns 


tree 


Recovery time, SHR to SHCP 


Waveform 2 


6.0 






7.0 




ns 


tree 


Recovery time, SHL to SHCP 


Waveform 2 


6.0 






6.0 




ns 



B 



June 1987 



6-597 



Signetics FAST Products 



Preliminary Specification 



8-Bit Shift Register 



FAST 74F597, 74F598 



AC WAVEFORMS 



SHCP, SHR, SHCP 
STCP, SHL, STCP 



-1"MAX- 



l/On. Q 8 



— t W (H)-*U-t w (L)— 

—\ (^PLH— 



t W <H) 
--•PHL- 



SHR 
SHL 



~ v / 



SHCP 
SHCP 



-MD- 



-^EC-*" 



^ 



■*- t PHL-^ 



«/O n ,Q s 



"\ 



J~ 



Waveform 1. Propagation Delay, Clock Inputs to Output, 
Clock Widths and Maximum Clock Frequency and Shift 
Register Reset and Load Inputs to Serial Data Output 



Waveform 2. Propagation Delay, Shift Register Reset and 

Load Inputs to Serial Data Output, Shift Register Reset 

and Load Inputs to Shift Register Clock Pulse Input 

Recovery Time 




Waveform 5. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 6. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: Vy-1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 




Test Circuit for 3-State Outputs 

DEFINITIONS 

Ri_ = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj ■ Termination resistance should be equal to Zout 

of pulse generators. 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



-tJHLW) 



tTLH(tr)-H H— 




V M -1.5V 

Input Pulse Definition 



. AMP (V) 



-— »TLH0r) 




tTHL<t|)— 






— 


f-90% 




90%i 






VM 


— tw— 


VM^ 


k 


[■10% 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



Q 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/uA in 
High and Low states) 

• Stores 16-bit-wide Data inputs, 
multiplexed 8-bit outputs 

• 3-State outputs 

• Typical shift frequency of 
105 MHz 

• Power supply current 75mA 
typical 

DESCRIPTION 

The 'F604 contains 16 D-type edge- 
triggered data inputs. Organized as 8-bit 
A and B registers, the flip-flop outputs 
are connected by pairs to eight 2-input 
multiplexers. A SELECT (SELECT A/B) 
input determines whether the A or B 
register contents are multiplexed to the 
eight 3-State outputs. Data entered from 
theB inputs are selected when SELECT 
A/B is Low: data from the AJnputs are 
selected when SELECT A/B is High. 
Data enters the flip-flops on the rising 
edge of the Clock (CP) input, which also 
controls the 3-State outputs. The out- 
puts are enabled when CP is High and 
disabled when CP is Low. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F604 


105MHz 


75mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


28-Pin Plastic DIP 


N74F604N 


28-Pin Plastic SOL 


N74F604D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ai-A 8 


Inputs A 


1.0/0.033 


20/uA/20mA 


Bi-Be 


Inputs B 


1.0/0.033 


20juA/20|iA 


SELECT A/B 


Select inputs 


1.0/0.033 


20juA/20jtiA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/0.033 


20yA/20yA 


Yi-Y 8 


Outputs 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









CP LT 




D Vcc 


SELECT MB [7 




HI " 


A1 [7 




H BS 


B1 [7 




§1 M 


A2 [7 




24] W 


B2 [7 




|U A7 


A3 |T 




ID B7 


B3 [7 




2J] A8 


A4 [7 




20j B8 


34 fjo 




U Y* 


Y4 Ql 




HI Y7 


Y3 Q| 




S Y6 


Y2 Q| 




33 ys 


GND Q4 




HI Y1 






CD07310S 





34 6 6 7 8 • 10 27 26 26 24 23 22 21 20 

1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 




2 — 


A1 B1 A2 B2 A3 B3 A4B4 A5B5 AS BS A7 B7 ASM 
CP 

SELECT 
AA Y1Y2Y3Y4YSY6Y7YS 




gn5 = 


1 1 1 1 1 1 1 1 

15 13 12 11 16 17 18 19 

LS08870S 

= Pin 16 
= Pin 8 
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FUNCTION TABLE 



INPUTS 


OUTPUTS 


Ai-Ae 


Bi-Bs 


SELECT A/B 


CP 


Yi-Y 8 


A data 
A data 

X 

X 

X 


B data 
B data 

X 

X 

X 


L 
H 
X 

L 
H 


I 

I 

L 
H 
H 


B data 

A data 

Z 

B register stored data 

A register stored data 



LOGIC DIAGRAM 



H - High level (steady state) 

L = Low level (steady state) 

X = Don't care 

Z = High-impedance state 

I = Transition from Low-to-High level 



SELECT (2) 










cp (1) ^ - 


JS 






j^- 


— jiBrn 


— I"" N r- 


3>^ YS 


A (3) 




A 1 

A® 


^ll 


-TJr- 


LJ ^ 






*2 
A ^ 


^bci! 


^t!>- 


LJ°- 


_Jw I 


-cy 

— r— n 1- 


A3 

A m 


^lil 


T!> 


Lj "- 


1 1 


.— 1— \ r- 


A 4 

. (27) 


:a>al 


^t>- 


i_p^ 


< 
iio 1 


. — J S 1— 


A$ 
. (25) 


3>cil 


T!> 


L— P^ 


— JiTT"! 




„ (24) 
A^-S 


^►ciL 


T!> 


T_j°n 


— JlD™l 


--D^ 


*7 
. (2D 


^°cil 


N<]bCll 


LJr^ 






*8 

- (20) 
B 8 


Lcb^il 


L-cl>ciL 




zO^- 




L-P 




LD03521S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


<IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 




'out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








*_*». jw«a.»*.._..«fc* M 1 




74F604 


UNIT 


PARAMETER 


IC9I IASNUI 1 IUNST 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC -MIN, V, L -MAX, 
V,H - MIN, Ioh - MAX 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc * MIN, V| L - MAX, 
V, H - MIN, let - MAX 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc -MIN, l|-llK 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V CC » 0.0V, V, » 7.0V 






100 


ma 


l|H 


High-level input current 


Vcc - MAX, V| - 2.7V 






20 


M 


"lL 


Low-level input current 


V c c " MAX, V, - 0.5V 






-20 


ma 


'OZH 


OFF-state output current, 
High-level voltage applied 


Vcc -MAX, V = 2.7V 






50 


ma 


l0ZL 


OFF-state output current, 
Low-level voltage applied 


V CC -MAX, V o = 0.5V 






-50 


ma 


'os 


Short-circuit output current 3 


V CC -MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


Icch 


V C c -MAX 


A n , B n , SELECT A/B" = 4.5V, CP =T 




60 


82 


mA 


Iccl 


A n , B n , SELECT A/§ - GND, CP -t 




75 


100 


mA 


'ccz 


A n , B n , SELECT A/1 -GND, CP = GND 




75 


100 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F604 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


*MAX 


Maximum clock frequency 


Waveform 5 


95 


105 




80 




MHz 


tpLH 
tpHL 


Propagation delay 
SELECT A/B to Y n 


Waveform 2 


5.0 
6.0 


7.0 
8.5 


9.0 
10.5 


4.5 
5.5 


10.0 
11.5 


ns 


tpLH 
tpHL 


Propagation delay 
SELECT A/B to Y n 


Waveform 1 


6.0 
4.0 


8.0 
6.5 


10.0 
8.5 


5.5 
3.5 


11.5 
9.0 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 4, 5 


5.0 
6.5 


7.5 
9.0 


9.5 
11.0 


4.5 
6.0 


10.5 
12.0 


ns 


tpHZ 
tpLZ 


Output disable time 
from High or Low level 


Waveform 4, 5 


5.0 
5.0 


7.0 
7.0 


9.5 
9.5 


4.5 
4.5 


11.0 
11.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F604 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
t s (L) 


Setup time, High or Low 
A n , B n , SELECT A/B to CP 


Waveform 4 


1 
2 






2 
3 




ns 


th(H) 
th(U 


Hold time, High or Low 
A n , B n , SELECT A/B to CP 


Waveform 4 




1 







1.5 




ns 


tw(H) 


Clock pulse width, High 


Waveform 4 


5 






6 




ns 



D 
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AC WAVEFORMS 



SELECT 
A/B 



_7|M NrVM 

^'PHL* -*PLH< 







/ 



V M 



\SL 



Waveform 1. Propagation Delay Select A/B to Output (Y n ) Waveform 2. Propagation Delay Select A/B to Output (Y n ) 
" "* "" ~" "~" - — - (B Register Stored Data = L, CP = H) 



A, Bor 
SELECT A/B 



(A Register Stored Data = L, CP = H) 



-t,(U- 




* , t w (H) J{ 



\i 



•"•PIH* 



> 




Waveform 3. Data and Select Setup and Hold Times 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



I 



— tpzL-» 



% 



— ii» LZ - 



Vm 



¥± 



~C 



V OL + 0.3V 

WF0607GS 

Waveform 5. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



V|N 



t«T 



VOUT 

-9- 



4;c L £r l 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



-tw- 



VM 



V M ; 




h-tTHL(tf) 
— tJLH(tr) 



ULH(tr)-H 
tTHLOD— 



• AMP (V) 



90% 
VM 



90%- 
VM 




AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R|_ - Load resistor to GND; see AC CHARACTERISTICS for value. 
C L = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 



a 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/uA in 
High and Low states) 

• Stores 16-bit-wide data inputs, 
multiplexed 8-bit outputs 

• Open-Collector outputs 

• Propagation delay 10ns typical 

• Power supply current 85mA 
typical 

DESCRIPTION 

The 'F605 contains 16 D-type edge- 
triggered flip-flops with common Clock 
and individual data inputs. Organized as 
8-bit A and B registers, the flip-flop 
outputs are connected by pairs to eight 
2-input multiplexers. A SELECT (SE- 
LECT A/B) input determines whether 
the A or B register contents are multi- 
plexed to the eight Open-Collector out- 
puts. Data entered from the BJnputs are 
selected when SELECT A/B is Low; 
data from the A_inputs are selected 
when SELECT A/B is High. Data enters 
the flip-flops on the rising edge of the 
Clock (CP) input, which also controls the 
Open-Collector outputs. The outputs are 
enabled when CP is High and disabled 
when CP is Low. 

These functions are well-suited for re- 
ceiving 16-bit simultaneous data and 
transmitting it as two sequential 8-bit 
words. 

PIN CONFIGURATION 









cp E 




U Vcc 


SELECT A/6 f? 




27] AS 


1 / A1 E 
^ 81 n 




!§ BS 




IS] A6 


A2 (T 




H] 86 


B2 [T 




23] A7 


A3 (T 




22] 87 


83 n 




HI A8 


A4 (T 




20] B8 


84 Qfi 




3U Y8 


Y4 Ql 




H] Y7 


Y3 (12 




13 Y6 


Y2 rn 




33 Y5 


GND fjf 




IS] Y1 






CD07310S 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F605 


105MHz 


85mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to +70°C 


28-Pin Plastic DIP 


N74F605N 


28-Pin Plastic SOL 


N74F605D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ai-A 8 


Inputs A 


1.0/0.033 


20juA/20juA 


Bi -Be 


Inputs B 


1.0/0.033 


20juA/20juA 


SELECT A/B 


Select input 


1.0/0.033 


20/uA/20mA 


CP 


Clock Pulse input 
(active rising edge) 


1.0/0.033 


20/uA/20juA 


Yi-Y 8 


Outputs 


*OC /33.3 


*OC /20mA 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20//A in the High state and 0.6mA in the Low state. 

2. *OC = Open-Collector. 



LOGIC SYMBOL 






34 5 6 7 8 9 10 27 26 25 24 23222120 

II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




1 — 

2 — 


A1B1 A2 B2 A3 B3A4B4 A5B5 A6 B6 A7B7 A8B8 
CP 

SELECT 
A/B Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 






I I I I I I I I 

15 13 12 11 1617 18 19 



LOGIC SYMBOL (IEEE/IEC) 
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FUNCTION TABLE 


INPUTS 


OUTPUTS 


Ai-A 8 


E^-Be 


SELECT A/B 


CP 


Yi-Y 8 


A data 
A data 

X 

X 

X 


B data 
B data 

X 

X 

X 


L 
H 
X 
L 
H 


T 
t 
L 
H 
H 


B data 

A data 

Z or Off 

B register stored data 

A register stored data 



H = High level (steady state) 

L = Low level (steady state) 

Off = H if pull-up resistor is connected to Open-Collector output 

X = Don't care 

Z = High-impedance state 

t = Transition from Low-to-High level 



LOGIC DIAGRAM 



SELECT (2) 
A/§ 



-t>~r>- 



->~H> 



A (5) 



82 := Q>- 



•-=0, 



(25) 



J1D 
► C1I 





pD 
>C1I 




•-fl> 



A (23) .._..__ 



■ilD 
>C1| 



► C1| 



RT1 "S-d 



J1D 
>C1| 



■11 D 
>C1I 






(15) , 



<12> 



Y 3 



(ID , 




J"L 



J1ZL 




(10) 



Q 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V,H 


High-level input voltage 


2.0 






V 


V| L - 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 






4.5 


V 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








—.__ ............i 




74F605 


UNIT 


PARAMETER 


IfcSI IAJNUI 1 IUNS ' 


Min 


Typ 2 


Max 


'OH 


High-level output current 


V CC - MIN, V| L - MAX, V| H - MIN, V h - 4.5V 






250 


ma 


Vol 


Low-level output voltage 


V CC - MIN, Vil = MAX, 
Iol = MAX, V| H - MIN 


±10% Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc - MIN, 1, - l,K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V CC - 0.0V, V| - 7.0V 






100 


ma 


>IH 


High-level input current 


V C c - MAX, V| - 2.7V 






20 


/"A 


IlL 


Low-level input current 


Vcc - MAX, V, - 0.5V 






-20 


HA 


>cc 


Supply current (total) 


Icch 


V CC - MAX 


A n - B n - SELECT A/B - 4.5V, CP - t 




80 


100 


mA 


Iccl 


A n - B n - SELECT A/B - GND, CP - t 




85 


105 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A ■ 25°C. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F605 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 4 


95 


105 




80 




MHz 


tPLH 
tpHL 


Propagation delay 
SELECT A/B to Y n 


Waveform 2 


7.5 
7.5 


9.5 
10.0 


11.5 
12.0 


7.0 
7.0 


12.0 
13.5 


ns 


tpLH 
tPHL 


Propagation delay 
SELECT A/B to Y n 


Waveform 1 


8.5 
6.5 


11.0 
8.5 


13.0 
11.0 


8.0 
6.0 


14.5 
11.5 


ns 


tPLH 
tPHL 


Propagation delay 
CP to Y n 


Waveform 3 


8.5 
6.5 


11.0 
9.0 


13.0 
11.0 


8.0 
6.0 


14.5 
12.0 


ns 



D 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F605 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500H 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500n 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
A n , B n , Select A/B to CP 


Waveform 4 


1 
3 






2 
4 




ns 
ns 


th(H) 
th(U 


Hold time, High or Low 
A n , B n , Select A/B to CP 


Waveform 4 


1 
2 






2 
3 




ns 
ns 


tw 


Clock Pulse width 


Waveform 4 


5 






6 




ns 
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AC WAVEFORMS 



SELECT 
A/B 



•«PHL*I H 



A MPIH* 



Waveform 1. Propagation Delay SELECT A/B to Output 
(Y n ) (A Register stored data = L, CP = H) 

—•4 tpHL H— — *J *PLH Y+~ 






Ym t^v m 



Waveform 2. Propagation Delay SELECT A/B to Output 
(Y n ) (B Register stored data = L, CP = H) 



A.B, or 
SELECT A/B 



>^v 



Waveform 3. Clock to Output Delays (SELECT A/B = H) 



Waveform 4. Data and SELECT Setup and Hold Times 



NOTE: For all waveforms, Vm = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



TEST CIRCUIT AND WAVEFORM 



PULSE 
GENERATOR 



V|N 



^ 



VOUT 



T CL i 



NEGATIVE 
PULSE 



-tw- 



VM 



vm- 



-H r*-«THL(tf) 



tTLH(lr)-H 




POSITIVE 
PULSE 



Test Circuit for Open-Collector Outputs 

DEFINITIONS 

Rl - Load resistor to GND; see AC CHARACTERISTICS for value. 
C L * Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 



V M -1.5V 

Input Pulse Definition 



• AMP (V) 



— tTLH(tr) 




tTHL(tf)— 






— 


Tf-90% 




90%i 






vm 


— tw— 


vm^ 


^ 


rio% 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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Octal Bus Transceiver 
('F620 — Inverting 3-State) 
(T623 — Non-Inverting 3-State) 
Product Specification 



FEATURES 

• High-impedance NPN base inputs 
for reduced loading (70juA in 
High and Low states) 

• Ideal for applications which 
require high output drive and 
minimal bus loading 

• Octal bidirectional bus interface 

• 3-State buffer outputs sink 64mA 
and source 15mA 

- 'F620, inverting 

- T623, non-inverting 

DESCRIPTION 

The 'F623 is an octal transceiver featur- 
ing non-inverting 3-State bus-compatible 
outputs in both send and receive direc- 
tions. The outputs are capable of sinking 
64mA and sourcing up to 1 5mA, provid- 
ing very good capacitive drive character- 
istics. The 'F620 is an inverting version 
of the T623. 

These octal bus transceivers are de- 
signed for asynchronous two-way com- 
munication between data buses. The 
control function implementation allows 
for maximum flexibility in timing. 

PIN CONFIGURATION 



T620 


gab[T 




ID v cc 


A1|T 




H]6ba 


A2fT 




18] B1 


A3[T 




H]B2 


A4(T 




16] B3 


A5[T 




15] B4 


A6fT 




14] B5 


A7JT 




13] B6 


A8fT 




1JQB7 


gndQo 




7JJB8 






CD05051S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F620 


3.5ns 


75mA 


74F623 


4.5ns 


105mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F620N, N74F623N 


20-Pin Plastic SOL 1 


N74F620D 



NOTE: 

1 . Thermal mounting techniques are recommended. See App Note AN SMD-1 00 for a discussion of thermal 
considerations for surface mounted device. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ai-As, Bi-Bs 


Data inputs 


3.5/0.116 


70juA/70/iA 


GBA, GAB 


3-State output enable inputs 
(active-Low) 


1.0/0.033 


20juA/20juA 


Ai-Aa 


Data outputs 


150/40 


3mA/24mA 


Bi-B 8 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20mA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL (IEEE) 



B 



LOGIC SYMBOL 




T620 


gBA-e^— — , 


GAB ~t>P 




«-£ 


¥ 


^ — B1 


„_£ 


^•s 

% 


^— B2 


A3 -£ 


% 


"}— B3 


A4 £~ 


% 


If— B4 


— E 


k 


[J— B5 


— -E 


* 


[}— B6 


»-£ 


% 


^— B7 


-*$ 


"1—B8 


LS04650S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE) 



•F623 


GAB IT 




^]Vcc 


A1(T 




H35BA 


A2JT 




H3 B1 


A3[T 




IZJ B2 


A4[T 




HJB3 


A5[T 




51JB4 


A6JT 




I1]B5 


A7fjT 




H]B6 


A8|T 




12] B7 


gndQo 




H] B8 






CD05051S 




FUNCTION TABLE 





T623 




GBA (,9) * 

(1) 
GAB^ 


EN1 
EN2 


^I>B1 


V^ 


A2^U- 
A3£fc 
A4<5U- 

A5 B^ 

A6 SW- 
AT "W 






-♦J^BS 




-4^1 B4 
-W^BS 

-^87 










-4j!!i>B8 






LS04670S 



These devices allow data transmisstion from 
the A bus to the B bus or from the B bus to 
the A bus, depending upon the logic levels at 
the Enable inputs (GBA and GAB). The En- 
able inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the 
'F620 and 'F623 the capability to store data 
by the simultaneous enabling of GBA and 
GAB. Each output reinforces its input in this 
transceiver configuration. Thus, when both 
control inputs are enabled and all other data 
sources to the two sets of the bus lines are at 
high impedance, both sets of bus lines (16 in 
all) will remain at their last states. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



ENABLE INPUTS 


OPERATION 


GBA GAB 


T620 


'F623 


L L 


B data to A bus 


B data to A bus 


H H 


A data to B bus 


A data to B bus 


H L 


Z 


Z 


L H 


B data to A bus, 
A data to B bus 


B data to A bus, 
A data to B bus 



H = High voltage level 
L = Low voltage level 
Z = High-impedance (OFF) state 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VouT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


Ai-A 8 


48 


mA 


B-i -Be 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 
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RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 


Ai-A 8 






-3 


mA 


B-|-B 8 






-15 


mA 


lOL 


Low-level output current 


Ai-A 8 






24 


mA 


B-|-B 8 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 












__..._.— ._.._i 




LIMITS 


UNIT 


PARAIinc i cm 


lt»l UUNUI 1 IUN5> ■ 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


Ai-As 
Bi-B 8 


V CC - MIN, 
V| L = MAX, 
V| H - MIN 


Ioh = -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Bi-Be 


l H = -15mA 


±10% Vcc 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


Ai-A 8 


V CC - MIN, 
Vil - MAX, 
V| H - MIN 


•ol = 24mA 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


B-|-B 8 


Iol = 48mA 


±10%V CC 




0.40 


0.55 


V 


Iql ■ 64mA 


±5%V CC 




0.40 


0.55 


V 


V|K 


Input clamp voltage 


Vcc - MIN, l|-l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


GBA, 
GAB 


V C c = 0.0V, V t = 7.0V 






100 


ma 


Others 


Vcc - 5.5V, V! - 5.5V 






1 


mA 


Iih 


High-level input current 


G"BA, 
GAB 
only 


Vcc = MAX, V, = 2.7V 






20 


MA 


Iil 


Low-level input current 


Vcc - MAX, V, - 0.5V 






-20 


ma 


! OZH 
+ I|H 


OFF-state current 
High-level voltage applied 


Ai-Aa 
B-|-B 8 


Vcc - MAX, V = 2.7V 






70 


ma 


l0ZL 
+ I|L 


OFF-state current 
Low-level voltage applied 


Vcc - MAX, V = 0.5V 






-70 


ma 


•os 


Short-circuit output current 3 


Ai-A 8 


Vcc - MAX 


-60 




-150 


mA 


Bi -B 8 


-100 




-225 


mA 


Ice 


Supply current 
(total) 


•F620 


ICCH 


Vcc = MAX 


G~BA - GAB = 4.5V; Ai - A 8 - GND 




70 


92 


mA 


'CCL 


GBA - GAB = 4.5V; A, - A 8 - 4.5V 




84 


110 


mA 


leez 


GAB - GND; GBA - A, - A 8 - 4.5V 




70 


92 


mA 


'F623 


'CCH 


G"BA - GAB - 4.5V; Ai - Ae - 4.5V 




110 


140 


mA 


'CCL 


G"BA=GAB - 4.5V; A, - A 8 = GND 




110 


140 


mA 


leez 


GAB - GND; G~BA = Ai - A 8 = 4.5V 




99 


130 


mA 



B 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure Ice with outputs open. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F620 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A n to B n 


Waveform 1 


2.5 
1.0 


4.5 
2.5 


6.5 
4.5 


2.0 
1.0 


7.5 
5.0 


ns 


tPLH 
tpHL 


Propagation delay 
B n to A n 


Waveform 1 


2.5 
1.0 


4.5 
2.5 


6.5 
4.5 


2.0 
1.0 


7.5 
5.0 


ns 


tpZH 
tpZL 


Output enable to High or 
Low level GBA to A n 


Waveform 3 
Waveform 4 


3.0 
4.0 


7.5 
7.5 


10.5 
10.5 


2.5 
3.5 


11.5 
11.5 


ns 


tpHZ 
tpLZ 


Output disable from High or 
Low level GBA to A n 


Waveform 3 
Waveform 4 


2.5 
2.0 


4.5 
4.5 


7.5 
7.0 


2.0 

1.5 


8.0 
7.5 


ns 


tpZH 
tpZL 


Output enable to High or 
Low level GAB to B n 


Waveform 3 
Waveform 4 


4.5 
4.5 


7.5 
7.5 


10.5 
10.0 


4.0 
4.0 


11.5 
11.0 


ns 


tPHZ 
tpLZ 


Output disable from High or 
Low level GAB to B n 


Waveform 3 
Waveform 4 


3.0 
4.0 


6.5 
6.5 


9.5 
9.5 


2.5 
3.5 


10.5 
10.5 


ns 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F623 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
A n to B n 


Waveform 1 


2.0 
3.0 


4.0 
5.0 


5.5 
7.0 


2.0 
2.5 


6.5 
7.5 


ns 


tPLH 
tpHL 


Propagation delay 
B n to A n 


Waveform 1 


2.0 
2.5 


4.0 
4.5 


5.5 
6.5 


2.0 
2.5 


6.5 
7.5 


ns 


tpZH 
tpZL 


Output enable to High or 
Low level GBA to A n 


Waveform 3 
Waveform 4 


5.0 
5.0 


8.5 
7.5 


10.5 
9.5 


5.0 
5.0 


12.0 
10.0 


ns 


tpHZ 
tpLZ 


Output disable from High or 
Low level GBA to A n 


Waveform 3 
Waveform 4 


2.5 
2.5 


4.5 
4.5 


6.5 
6.5 


2.5 
2.5 


7.5 
7.0 


ns 


tpZH 
tpZL 


Output enable to High or 
Low level GAB to B n 


Waveform 3 
Waveform 4 


5.0 
4.5 


8.0 
7.0 


10.0 
9.0 


5.0 
4.5 


11.5 
9.5 


ns 


tpHZ 
tpLZ 


Output disable from High or 
Low level GAB to B n 


Waveform 3 
Waveform 4 


3.0 
4.0 


6.0 
7.0 


8.5 
9.0 


3.0 
4.0 


10.0 
10.0 


ns 



February 5, 1987 



6-614 



Signetics FAST Products 



Product Specification 



Transceivers 



FAST 74F620, F623 



AC WAVEFORMS 



■_* 



M 
H^PHL" 






F« * 



BorA jf- V M 



V M 



X 



VM 



Waveform 1. For Inverting Outputs 

ZDEZ 






/ 



OBA 
QAB 



Waveform 2. For Non-Inverting Outputs 

~i f * 



-V OH -0.3V 



\ 



-V OL + 0.3V 



Waveform 3. 3-State Output Enable Time to High Level 
~ - ■■ Til " 



Waveform 4. 3-State Output Enable Time to Low Level 
b Tin 



Output Disable Time From High Level Output Disable Time From Low Level 

NOTE: For all waveforms, V M - 1.5V. 



TEST CIRCUIT AND WAVEFORMS 




7.0V NEGATIVE 

PULSE 



VM- 




-H h-tTHKW 
-— t T LH(tr) 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHL(t«- 



AMP (V) 



90% 
VM 



90% : 
VM- 




AMP (V) 



Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 





V M «1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/zA in 
High and Low states) 

• Octal bidirectional bus interface 

• Open-Collector outputs sink 
64mA 

- 'F621, non-inverting 

- 'F622, inverting 

• 15mA source current 

DESCRIPTION 

The 'F621 is an octal transceiver featur- 
ing non-inverting Open-Collector bus- 
compatible outputs in both send and 
receive directions. The outputs are ca- 
pable of sinking 64mA and sourcing up 
to 1 5mA, providing very good capacitive 
drive characteristics. The 'F622 is an 
inverting version of the 'F621. 

These octal bus transceivers are de- 
signed for asynchronous two-way com- 
munication between data buses. The 
control function implementation allows 
for maximum flexibility in timing. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F621 


8.0ns 


105mA 


74F622 


8.5ns 


53mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F621N, N74F622N 


20-Pin Plastic SOL 1 


N74F621D, N74F622D 



NOTE: 

1. Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of thermal 
considerations for surface mounted devices. 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


GBA, GAB 


Enable inputs 


1.0/0.033 


20/uA/20/zA 


Ai-As, Bi-Bs 


3-State inputs 


1.0/0.033 


20juA/20jiiA 


A!-A 8 


3-State outputs 


*OC/40 


*OC/24mA 


Bi -B 8 


3-State outputs 


*OC/106.7 


*OC/64mA 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 

2. *OC = Open-Collector 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F621 


ENABLE rr- 

GAbLL 

Al[7 




IOVcc 
^ENABLE 


A2[T 




18JB1 


A3 [7 




TflB2 


A4|T 




16] B3 


A5[T 




15] B4 


A6 GE 




U\ B5 


A7(T 




3UB6 


A8[T 




31]B7 


gnd[To 




Jj]B8 






CD07320S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



F622 


ENABLE rr 

gablL 




ID V CC 


A1[T 




^ENABLE 
^SBA 


A2[T 




18JB1 


A3|T 




17JB2 


A4fT 




T|]B3 


A5[T 




3UB4 


A6[T 




Tjj] B5 


A7[T 




3UB6 


A8[T 




12] B7 


gndQo 




ll] B8 






CD07320S 



These devices allow data transmission from 
the A bus to the B bus or from the B bus to 
the A bus, depending upon the logic levels at 
the Enable inputs (GBA and GAB). The En- 
able inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the 
'F621 and 'F622 the capability to store data 
by the simultaneous enabling of GBA and 
GAB. Each output reinforces its input in this 
transceiver configuration. Thus, when both 
control inputs are enabled and all other data 
sources to the two sets of the bus lines are at 
high-impedance, both sets of bus lines (16 in 
all) will remain at their last states. 




FUNCTION TABLE 



ENABLE INPUTS 


MODE OF OPERATION 


GBA 


GAB 


'F621 


T622 


L 


L 


B data to A bus 


B data to A bus 


H 


H 


A data to B bus 


A data to B bus 


H 


L 


Z or OFF 


Z or OFF 


L 


H 


B data to A bus, 
A data to B bus 


B data to A bus, 
A data to B bus 







H = High voltage level 

L = Low voltage level 

Z = High-impedance (OFF) state 

OFF - High if pull-up resistor is connected to Open-Collector output 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


■out 


Current applied to output in Low output state 


Ai-Ae 


40 


mA 


Bi-Bs 


128 


mA 


t a 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


v IL 


Low-level input voltage 






0.8 


V 


>IK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 






4.5 


V 


lOL 


Low-level output current 


Ai-A 8 






20 


mA 


Bi-Be 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 












«.«*».»..— .#«.* M 1 




74F621, 74F622 


UNIT 


PARAMc i en 


ICdl UUNUI 1 IUN9 - 


Min 


Typ 2 


Max 


•oh 


High-level output voltage 


V C c - MIN, V| L - MAX, V| H = MIN, V 0H - MAX 






250 


/"A 


Vol 


Low-level 
output voltage 


Ai-A 8 


V c c - MIN, 
V| L - MAX, 
V,H - MIN 


Iol ■ 20mA 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Bi-Bs 


Iol = 48mA 


±10%V CC 




0.40 


0.55 


V 


Iql = 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V C c = MIN, 1, - l,K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input 
voltage 


GBA, GAB 


V C c = 0.0V, V, = 7.0V 






100 


ma 


Others 


V C c - 5.5V, V| - 5.5V 






1 


mA 


l|H 


High-level input current 


V C c - MAX, V| - 2.7V 






20 


MA 


IlL 


Low-level input current 


V C c = MAX, V, = 0.5V 






-20 


ma 


•cc 


Supply current 
(total) 


"F621 


'CCH 


V CC - MAX 


GBA - GAB - 4.5V; Ai - A 8 = 4.5V 




105 


140 


mA 


ICCL 


5BA - GAB - 4.5V; A, - A 8 - GND 




105 


140 


mA 


■F622 


'CCH 


GBA - GAB = 4.5V; Ai - A 8 = GND 




37 


48 


mA 


'CCL 


GBA - GAB - 4.5V; Ai - As - 4.5V 




68 


90 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F621 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Mln 


Typ 


Max 


Mln 


Max 


tpi_H 
tpHL 


Propagation delay 
A to B 


Waveform 2 


6.0 
4.0 


9.5 
6.0 


12.0 
8.0 


5.5 
3.5 


13.0 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
B to A 


Waveform 2 


6.0 
3.5 


9.0 
5.5 


12.0 
7.5 


5.5 
3.0 


12.5 
8.0 


ns 


tpi_H 
tpHL 


Propagation delay 
SBA to A 


Waveform 3 


6.0 
3.5 


10.0 
6.5 


13.5 
10.5 


5.5 
3.0 


14.0 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
GAB to B 


Waveform 4 


7.0 
3.5 


12.0 
6.5 


15.0 
9.5 


6.0 
3.0 


17.0 
10.0 


ns 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F622 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A to B 


Waveform 1 


8.0 
1.5 


11.0 
4.0 


12.5 
5.5 


8.0 
1.5 


13.5 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
B to A 


Waveform 1 


7.5 
1.5 


10.0 
3.5 


12.0 
5.0 


7.5 
1.5 


12.5 
5.5 


ns 


tpLH 
tpHL 


Propagation delay 
SBA to A 


Waveform 3 


8.0 
6.0 


10.5 
8.0 


12.0 
10.0 


8.0 
6.0 


12.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
GAB to B 


Waveform 4 


10.0 
5.0 


12.5 
7.5 


14.5 
9.0 


10.0 
5.0 


15.5 
9.5 


ns 



B 
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AC WAVEFORMS 



orB if \ 






jfiu \*m 



~*PLH~ 



\vM Jh*M 



* ! PLH-* 



-*PHL-^ 



fZ \ 



V M 



Waveform 1. Propagation Delay for 
A to B or B to A (F622) 



Waveform 2. Propagation Delay for 
A to B or B to A (F621) 



J 



v M 



\i. 



-^PLH-*- 



'J 



—tPHL-*- 



HpHL* 



\vm 



Up 



MPLH* 



Waveform 3. Propagation Delay for GBA to A 

NOTE: For all waveforms, Vm = 1.5V. 



WF0601US 

Waveform 4. Propagation Delay for GAB to B 



TEST CIRCUIT AND WAVEFORMS 





AMP (V) 




POSITIVE 
PULSE 



-— tTLH(tr) 




tTHL(tf)— 








f90% 




90%-^ 






VM 


— tw— 


VM^ 


\ 


r 10% 



AMP (V) 



Test Circuit for Open-Collector Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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16-Bit Parallel Error Detection and Correction 
(T630 — 3-State) 
(T631 —Open-Collector) 
Preliminary Specification 



FEATURES 

• High-impedance NPN base input 
for reduced loading (20//A in 
High and Low states) 

• Detects and corrects single-bit 
errors 

• Detects and flags dual-bit errors 

• Fast processing times: 

- Write cycle: Generates check 
word in 20ns typical 

- Read cycle: Flags errors in 
25ns typical 

• Power dissipation 600mW 
(typical) 

• Choice of output configurations 

- 'F630: 3-State 

- 'F631: Open-Collector 

DESCRIPTION 

The 'F630 and 'F631 devices are 16-bit 
parallel error detection and correction 
circuits (EDACs) in 28-pin, 600-mil pack- 
ages. They use a modified Hamming 
code to generate a 6-bit check word 
from a 16-bit data word. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F630 


17ns 


120mA 


74F631 


17ns 


120mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


28-Pin Plastic DIP 


N74F630N, N74F631N 


28-Pin Plastic SOL 


N74F630D, N74F631D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


So, Si 


Control 


1.0/0.033 


20mA/20/xA 


CB0-CB15 


Check bits, input 


1.0/0.033 


20jiA/20mA 


DB -DB 15 


Data bits, input 


1.0/0.033 


20|xA/20mA 


CBo - CB5 


Check bits, output for 'F630 


150/33.3 


3mA/20mA 


CBo - CB5 


Check bits, output for 'F631 


*OC/33.3 


*OC/20mA 


DB -DB 15 


Data bits, outputs for 'F630 


150/33.3 


3mA/20mA 


DB -DB 15 


Data bits, outputs for 'F631 


*OC/33.3 


*OC/20mA 


SEF, DEF 


Error flags outputs for 'F630 


150/33.3 


3mA/20mA 


SEF, DEF 


Error flags outputs for 'F631 


*OC/33.3 


*OC/20mA 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20yA in the High state and 0.6mA in the Low state. 

2. *OC = Open-Collector 



e 



PIN CONFIGURATION 













oefll 




Uvcc 


/OBoE 




HJSEF 




OBiE 




U8i| 

ZZ } CONTROL 




0B 2 [7 




USo) 




DB 3 [T 




ECBo 






OB4E 




UCBi 




DATA 


DB 8 |T 




SJCBa 


CHECK 


BITS 


DBe|T 
DB7II 
OB 8 Q0 




«]CB3 
SICB4 
SlCBs 


BITS 




OBaQT 




H] DB 16 \ 




DB10Q2 




iSmmIdata 




DB11GS 




SJDB 18 ( B,T8 


ONOQ4 




m DB12 ; 
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LOGIC DIAGRAM 



So- 



FUNCTION 
SELECTOR 



CHECK BIT I/O J 
CBo THRU CB 6 



DATA BIT I/O 
DBq THRU DB15 " 



T, 
% 



4- 



OE 

— r: 



LATCH 
C 



J^ 



3o-Si 



=r>i 




PARITY 
GENERATOR 



/"« 



*Tr 



/ 



ERROR 
DETECTOR 



-SEF 
-DEF 



ERROR 
DECODER 



This check word is stored along with the data 
word during the memory write cycle. During 
the memory read cycle, the 22-bit words from 
memory are processed by the EDACs to 
determine if errors have occurred in memory. 

Single-bit errors in the 16-bit data word are 
flagged and corrected. Single-bit errors in the 
6-bit check word are flagged, and the CPU 
sends the EDAC through the correction cycle 
even though the 16-bit word is not in error. 
The correction cycle will simply pass along 
the original 16-bit word in this case and 
produce error syndrome bits to pinpoint the 
error-generating location. 

Dual-bit errors are flagged but not corrected. 
These dual errors may occur in any 2 bits of 
the 22-bit word from memory (two errors in 
the 16-bit data word, two errors in the 6-bit 
check word, or one error in each word). 

The gross-error condition of all Lows or all 
Highs from memory will be detected. Other- 
wise, errors in three or more bits of the 22-bit 
word are beyond the capabilities of these 
devices to detect. 

In order to be able to determine whether the 
data from the memory is acceptable to use as 
presented to the bus, the EDAC must be 
strobed to enable the error flags, and the 
flags will have to be tested for the zero 
condition. 
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The first case in the error function table 
represents the normal, no-error condition. 
The CPU sees Lows on both flags. The next 
two cases of single-bit errors require data 
correction. Although the EDAC can discern 
the single check bit error and ignore it, the 
error flags are identical to the single error in 
the 16-bit data word. The CPU will ask for 
data correction in both cases. An interrupt 
condition to the CPU results in each of the 
last three cases, where dual errors occur. 



ERROR DETECTION AND 
CORRECTION DETAILS 

During a memory write cycle, six check bits 
(CBo - CB5) are generated by eight-input pari- 
ty generators using the data bits as defined 
below. During a memory read cycle, the 6-bit 
check word is retrieved along with the actual 
data. 

Error detection is accomplished as the 6-bit 
check word and the 16-bit data word from 
memory are applied to internal parity genera- 
tors/checkers. If the parity of all six groupings 
of data and check bits is correct, it is as- 
sumed that no error has occurred and both 
error flags will be Low. (It should be noted 
that the sense of two of the check bits, CBo 
and CB-i, is inverted to ensure that the gross- 
error condition of all Lows and all Highs is 
detected.) 
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If the parity of one or more of the check 
groups is incorrect, an error has occurred and 
the proper error flag or flags will be set High. 
Any single error in the 16-bit data word will 
change the sense of exactly 3 bits of the 6-bit 
check word. Any single error in the 6-bit 
check word changes the sense of only that 
one bit. In either case, the single-error flag will 
be set High while the dual-error flag will 
remain Low. 

Any 2-bit error will change the sense of an 
even number of check bits. The 2-bit error is 
not correctable, since the parity tree can only 
identify single-bit errors. Both error flags are 
set High when any 2-bit error is detected. 

Three or more simultaneous bit errors can 
fool the EDAC into believing that no error, a 
correctable error, or an uncorrectable error 
has occurred and produce erroneous results 
in all three cases. 

Error correction is accomplished by identify- 
ing the bad bit and inverting it. Identification of 
the erroneous bit is achieved by comparing 
the 16-bit data word and 6-bit check word 
from memory with the new check word with 
one (check word error) or three (data word 
error) inverted bits. 

As the corrected word is made available on 
the data word I/O port, the check word I/O 
port presents a 6-bit syndrome error code. 
This syndrome code can be used to identify 
the bad memory chip. 
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FUNCTION TABLE 



TOTAL NUMBER OF ERRORS 


ERROR FLAGS 


DATA CORRECTION 


16-Bit Data 


6-Bit Check Word 


SEF 


DEF 



1 


1 

2 






1 

1 


2 


L 
H 
H 
H 
H 
H 


L 
L 
L 
H 
H 
H 


Not Applicable 

Correction 

Correction 

Interrupt 

Interrupt 

Interrupt 



H = High voltage level, L = Low voltage level 



CHECK WORD 
BIT 


16-BIT DATA WORD 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


CB 
CBi 
CB 2 
CB 3 
CB 4 
CB 5 


X 
X 

X 


X 

X 
X 


X 
X 
X 


X 
X 

X 


X 
X 
X 


X 
X 

X 


X 

X 
X 


X 
X 
X 


X 
X 

X 


X 
X 

X 


X 

X 
X 


X 
X 
X 


X 
X 

X 


X 

X 
X 


X 

X 
X 


X 

X 
X 



NOTE: 

1. The six check bits are parity bits derived from the matrix of data bits as indicated by "X" for each bit. 



ERROR SYNDROME TABLE 



ERROR LOCATION 


SYNDROME ERROR CODE 
















CB„ 


CBi 


CB 2 


CB 3 


CB 4 


CB 5 


DB 


L 


L 


H 


L 


H 


H 


DB! 


L 


H 


L 


L 


H 


H 


DB 2 


H 


L 


L 


L 


H 


H 


DB 3 


L 


L 


H 


H 


L 


H 


DB 4 


L 


H 


L 


H 


L 


H 


DB 5 


H 


L 


L 


H 


L 


H 


DB 6 


H 


L 


H 


L 


L 


H 


DB 7 


H 


H 


L 


L 


L 


H 


DB 8 


L 


L 


H 


H 


H 


L 


DB 9 


L 


H 


L 


H 


H 


L 


DB10 


L 


H 


H 


L 


H 


L 


DBn 


H 


L 


H 


L 


H 


L 


DB 12 


H 


H 


L 


L 


H 


L 


DB 13 


L 


H 


H 


H 


L 


L 


DB 14 


H 


L 


H 


H 


L 


L 


DB 15 


H 


H 


L 


H 


L 


L 


CB 


L 


H 


H 


H 


H 


H 


CBi 


H 


L 


H 


H 


H 


H 


CB 2 


H 


H 


L 


H 


H 


H 


CB 3 


H 


H 


H 


L 


H 


H 


CB 4 


H 


H 


H 


H 


L 


H 


CB 5 


H 


H 


H 


H 


H 


L 


No Error 


H 


H 


H 


H 


H 


H 



e 



High voltage level 
Low voltage level 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


his table may impair the useful life of the device. 
Dver the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


•iK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 


'F631 






4.5 


V 


•oh 


High-level output current 


'F630 






-3 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F630 


UNIT 


Mln 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, V| L - MAX, 
V| H - MIN, Ioh = MAX 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, V| L = MAX, 
V| H - MIN, Iol = MAX 


±10% V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC = MIN, I, = l,K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c - 0.0V, V| - 7.0V 






100 


ma 


Iih 


High-level input current 


V C c - MAX, V| = 2.7V 






20 


HA 


IlL 


Low-level input current 


V CC - MAX, V| = 0.5V 






-20 


MA 


Iozh 


OFF-state output current, 
High-level voltage applied 


V C c - MAX, V - 2.7V 






50 


juA 


•OZL 


OFF-state output current, 
Low-level voltage applied 


V CC = MAX, V = 0.5V 






-50 


pA 


•os 


Short-circuit output current 3 


V cc - MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Icch 


V CC = MAX 








mA 


•CCL 








mA 


•ccz 












mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing l s. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, bs tests should be performed last. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



B 



SYMBOL 










74F631 


UNIT 


PARAMETER 


TEST CONDITIONS 1 


Mln 


Typ 2 


Max 


'oh 


High-level output current 


V C c - MIN, Vil - MAX, V| H = MIN, V h = MAX 






250 


MA 


Vol 


Low-level output voltage 


V C c - MIN, V| L = MAX, 
V| H - MIN, Ioh - MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC - MIN, I, = l,K 




-0.73 


-1.2 


V 


ll 


Input current at maximum input voltage 


V CC - MAX, V, = 7.0V 






100 


ma 


llH 


High-level input current 


V C c - MAX, V| - 2.7V 






20 


ma 


IlL 


Low-level input current 


V CC = MAX, V, - 0.5V 






-20 


mA 


lec 


Supply current (total) 


•cch 


Vcc - MAX 








mA 


'ccl 








mA 


'ccz 












mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A = 25°C. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


I 
PARAMETER 


TEST CONDITIONS 


74F630 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
DB to CB 


Waveform 1 






22 
20 






ns 


tpLH 
tpHL 


Propagation delay 
SI to DEF, SEF 


Waveform 1 






13 
12 






ns 


tpZH 
tpZL 


Output enable time to High level, 
SO to CB, DB 


Waveform 3 & 4 






12 
12 






ns 


tpHZ 
tpLZ 


Output disable time from High level, 
SO to CB, DB 


Waveform 3 & 4 






15 
15 






ns 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F631 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
DB to CB 


Waveform 1 






25 
18 






ns 


tpLH 
tpHL 


Propagation delay 
SI to DEF, SEF 


Waveform 1 






16 
11 






ns 


tpHL 
tpLH 


Propagation delay time, High-to-Low 
level output, SO to CB, DB 


Waveform 1 






12 
16 






ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F630, 'F631 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts 


Setup time, CB or DB to SI 


Waveform 2 


4 










ns 


th 


Hold time, CB or DB to SI 


Waveform 2 


4 










ns 
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AC WAVEFORMS 



SEF, CB 
DEF, DB 



CB.DB 




- 1rt MAX- 



"•^PHl"* 



V M 



;V M 



*-*PLH-* 



"XL 



v M 



V M 




j^ \ VM y y * 



Waveform 1. 
DB To CB 
S, To DEF, SEF 
So To CB, DB 



Waveform 2. Data Setup and Hold Times 



Delays 



jf 






iC" 



- / 



I' 



V M 



fc 



-V OH -0.3V 



Xl_ 



■v 



•V M 



ov 

WF06636S 



- v l + o.3V 



Waveform 3. 3-State Enable Time to High Level 
and Disable Time From High Level 



Waveform 4. 3-State Enable Time to Low Level 
and Disable Time From Low Level 



NOTE: For all waveforms, V M - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 



v C c 



PULSE 
GENERATOR 



VlN 



I- 



7.0V 



VOUT 



4:Cl 




Test Circuit for Open-Collector 
Outputs (T631) 



V M -1.5V 

Input Pulse Definition 




FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



Test Circuit for 3-State Outputs (T630) 



SWITCH POSITION 



TEST 


SWITCH 


tpZH 
tpZL 
tPHZ 
tPLZ 


open 
closed 
open 
closed 



DEFINITIONS 

Ri_ - Load resistor; see AC CHARACTERISTICS for value. 

C[_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (70/iA in 
High and Low states) 

• Ideal for applications which 
require high-output drive and 
minimal bus loading 

• Inverting version of 'F245 

• Octal bidirectional bus interface 

• 3-State buffer outputs sink 64mA 
and source 15mA 

DESCRIPTION 

The 'F640 is an octal transceiver featur- 
ing inverting 3-State bus-compatible out- 
puts in both send and receive directions. 

The B 1 - B 8 outputs are capable of sink- 
ing 64mA and sourcing 1 5mA, providing 
very good capacitive drive characteris- 
tics. 

These octal bus transceivers are de- 
signed for asynchronous two-way com- 
munication between data busses. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F640 


3.5ns 


78mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F640N 


20-Pin Plastic SOL 


N74F640D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ai-As, Bi-Be 


Data inputs 


3.5/0.115 


70uA/70/iA 


T/R 


Transmit/ receive input 


2.0/0.067 


40uA/40/mA 


OE 


Output enable 
inputs (active-Low) 


2.0/0.067 


40uA/40juA 


Ai-Ae 


Data outputs 


150/40 


3mA/24mA 


B-i-Be 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









T/R[T 




UVcc 


A.E 




19] 51 


AaLI 




H] B, 


*3 LI 




13 Ba 


A 4 |T 




IB3 


A>U 




1U B 4 


A, LI 




HB5 


A7LI 




hk 


A3 LI 




11 B, 


gndQo 




m** 




TOP VIEW 




CD07610S 





23456789 

I I I I I I I I 




19—0 
1 


A t A 2 A 3 A 4 A 5 A e A 7 A 8 

OE 

T/R 

B, B 2 B 3 B 4 B 5 B 6 Bj B e 




Vcc = Pm 20 
GND = Pin 10 


I I I I I I I I 

18 17 16 15 14 13 12 11 
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LOGIC DIAGRAM 






FUNCTION TABLE 


INPUTS 


OUTPUTS 


©E 


T/R 


L 


L 


Bus § data to Bus A 


L 


H 


Bus A data to Bus B 


H 


X 


Z 



H - High voltage level 
L - Low voltage level 
X - Don't care 
Z - High-impedance state 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


v C c 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


Ai-A 8 


48 


mA 


B-i-Be 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.50 


5.0 


5.50 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 1 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 


Ai-A 8 






-3 


mA 


B-i-Bs 






-15 


mA 


lOL 


Low-level output current 


Ai-Ae 






24 


mA 


Bi-Be 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



February 5, 1987 



6-630 



Signetics FAST Products 



Product Specification 



Transceiver 



FAST 74F640 



DC ELECTRICAL CHARACTERISTICS (Over 


recommended 


operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F640 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level 
output voltage 


Ai-A 8 
B-| -Bq 


V C c -MIN, 
V| L » MAX, 
V, H « MIN 


•oh " -3mA 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Bi -Be 


•OH""" 15m A 


±10% Vcc 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level 
output voltage 


Ai-A 8 


V C c " MIN, 
V| L - MAX. 
V| H - MIN 


Iol " 24mA 


±10% V C c 




0.35 


0.50 


V 


± 5%V C c 




0.35 


0.50 


V 


B 1 -B 8 


Iol - 48mA 


±10% V C c 




0.40 


0.55 


V 


Iql - 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V CC - MIN. I,-I, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Ai-A 8 
Bi-B 8 


V CC - 5.5V. V, - 5.5V 






1.0 


mA 


f3E, t/fT 


V CC ' 0.0V, V| - 7.0V 






100 


HA 


Iih 


High-level input current 


Qe. t/r 

only 


V CC - MAX, V, - 2.7V 






40 


HA 


IlL 


Low-level input current 


51, T/R" 
only 


V C c - MAX, V| - 0.5V 






-40 


M 


l|H+ 

Iozh 


OFF-state current, 
High-level voltage applied 


V CC -MAX, V -2.7V 






70 


fxA 


"IL+ 
'OZL 


OFF-state current, 
Low-level voltage applied 


V CC -MAX. V o -0.5V 






-70 


MA 


tos 


Short-circuit 
output current 3 


A!-A 8 


V C c -MAX 


-60 




-150 


mA 


E^-Be 


-100 




-225 


mA 


Ice 


Supply current 
(total) 


Icch 


Vcc -MAX 


T/R - Ai - A 8 - 4.5V; SE - GND 




66 


85 


mA 


■ccl 


SE-T/FT-Bi-Bs-GND 




91 


120 


mA 


'ccz 


QE - 4.5V; T/R - B, - B 8 - GND 




78 


102 


mA 



B 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V » "U = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F640 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
A n to B n , B n to A n 


Waveform 1 


2.0 
1.0 


4.5 
2.5 


7.0 
5.0 


2.0 
1.0 


8.0 
5.5 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low level 


Waveform 2 
Waveform 3 


6.0 
6.0 


9.0 
9.0 


11.0 
11.0 


6.0 
6.0 


13.0 
11.5 


ns 


tpHZ 
tpLZ 


Output disable time 
from High or Low level 


Waveform 2 
Waveform 3 


2.5 
2.0 


5.5 
4.5 


8.0 
7.0 


2.5 
2.0 


9.0 
7.5 


ns 
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AC WAVEFORMS 



n, B n ThV M ^Uv M 



H-tpHL* 



B„,A n 



fe. 



^PLH- 



j^M Jh*M 



J 



*-*PZM— 



A n, B n 



— ! PH2- 



F 



r v QH-o 



ov 

WF0609JS 



Waveform 1. Propagation Delays for 
A n to B n or B n to A n 



Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



j 



— »PZL— 



\ 



— «p L2 - 



Vm 



^ 



l— V OL + 0.3V 

WF0607HS 

Waveform 3. 3-State Output Enable Time to Low Level and Output Disable Time From Low Level 

NOTE: For all waveforms, V M *1.5V. 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



V M 




-H h-tTHKH) 
— tJLH(tr) 




POSITIVE 
PULSE 



tTLH0r)-H 
tTHL(tf)-» 



- AMP (V) 



90% 
VM 



VM- 




AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/uA in 
High and Low states) 

• Octal bidirectional bus interface 

• Common Output Enable for both 
Transmit and Receive modes 

• Open-Collector outputs sink 
64mA 

• 'F641 Non-inverting 
'F642 Inverting 

FUNCTION TABLE 'F641 



INPUTS 


INPUTS/OUTPUTS 


OE 


T/R 


A n 


B n 


L 


L 


A = B 


INPUTS 


L 


H 


INPUTS 


B = A 


H 


X 


Z 


Z 


FUNCTION TABLE 'F642 


INPUTS 


INPUTS/OUTPUTS 


OE 


T/R 


A n 


B n 


L 


L 


A = B 


INPUTS 


L 


H 


INPUTS 


B = A 


H 


X 


Z 


Z 



H - High voltage level 
L - Low voltage level 
X - Don't care 
Z - High-impedance state 



F641- Octal Bus Transceiver with Common Output Enable, 
Non-Inverting (Open-Collector) 

F642- Octal Bus Transceiver with Common Output Enable, 
Inverting (Open-Collector) 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F641 


8.0ns 


69mA 


74F642 


8.5ns 


52mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F641N, N74F642N 


20-Pin Plastic SOL 


N74F641D, N74F642D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 7 , B0-B7 


Data inputs 


1.0/0.033 


20/LtA/20juA 


T/R 


Transmit/receive input 


2.0/0.067 


40mA/40/xA 


SE 


Common output enable 
Input (active-Low) 


2.0/0.067 


40juA/40mA 


A -A 7 


Data outputs 


*OC/33 


*OC/20mA 


B0-B7 


Data outputs 


*OC/106.7 


*OC/64mA 



NOTES: 

1. One (1.0) FAST Unit Load i 

2. *OC « Open-Collector 



defined as: 20juA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F641 


T/RfT 

*E 


$l 


6 


SVee 
SJ6E 


AG 






5J*» 


k£L 






wJBi 


*E 






SJfc 


AJI 






3e, 


*G 






3* 


AG 






SJfc 


*G 






«)•• 


ONOGI 




SBr 






CD04131S 






T641 




1> N 


03. 

SEN1 

3EN2 

n r 


, r 16 
„ IS 
,.14 

„ 1 11 


& < 


> 2^ 




















LS03152S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



T642 




to 


ft 


■QVcc 

33CE 






*E 






UB. 


*T£ 






TTIl, 


A,rr 






«]B» 


*JL 






SB, 


A.E 






SB, 


AJl 






3B. 


ArU 

QNDGi 






«]B. 
3DBr 








CO04141S 






T642 






03 

3EN1 

3EN2 

n r 


ZL. 

Oil 


$1 « 


> 2$ 






His 




111 




Uli 






ZLlI 








LS03460S 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


A0-A7 


40 


mA 


B0-B7 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Mln 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 






4.5 


mA 


lOL 


Low-level output current 


Ao-A 7 






20 


mA 


B0-B7 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F641/74F642 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, V| L - MAX, V| H = MIN, V 0H = MAX 






250 


MA 


Vol 


Low-level output voltage 


A0-A7 


V CC = MIN, 
V| L - MAX, 
V| H = MIN 


Iol = 20mA 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Bq-B 7 


Iol " 48mA 


±10%V CC 




0.40 


0.55 


V 


Iql ■ 64mA 


±5%V CC 




0.40 


0.55 


V 


V,k 


Input clamp voltage 


V C c - MIN, I, - Iik 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input 
voltage 


T/R, QE 


V C c - 0.0V, V, - 7.0V 






100 


ma 


A -A 7> B -B 7 


V C c - 5.5V, V, = 5.5V 






1.0 


mA 


Iih 


High-level input 
current 


T/R, OE 


V C c - MAX, V, - 2.7V 






40 


HA 


Ao-A 7> B0-B7 






20 


MA 


IlL 


Low-level input 
current 


T/R, 5E 


V C c = MAX, V| = 0.5V 






-40 


ma 


A0-A7, B0-B7 






-20 


ma 


•cc 


Supply current 
(total) 


'F641 


•CCH 


Vcc = MAX 


A n - T/R - 4.5V; ©E = GND 




60 


90 


mA 


•CCL 


T/R = 4.5V; A n - GI = GND 




78 


120 


mA 


'F642 


J CCH 


A n = T/R = OE = 4.5V 




37 


55 


mA 


•CCL 


A n = T/R - 4.5V; OE - GND 




67 


98 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



B 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F641 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tPHL 


Propagation delay 
A n to B n 


Waveform 2 


7.5 
4.0 


10.0 
6.0 


12.5 
9.5 


7.5 
4.0 


13.0 
11.0 


ns 


tPLH 
tpHL 


Propagation delay 
B n to A n 


Waveform 2 


6.0 
3.5 


9.5 
5.5 


12.0 
7.5 


6.0 
3.5 


12.0 
8.0 


ns 


tPLH 
tpHL 


Propagation delay 
OE to A n 


Waveform 3 


7.0 
5.0 


10.5 
7.0 


12.5 
9.0 


7.0 
5.0 


13.0 
10.0 


ns 


tPLH 
tPHL 


Propagation delay 
OE to B n 


Waveform 4 


9.0 
5.5 


10.5 
7.5 


12.5 
9.5 


9.0 
5.5 


13.5 
10.5 


ns 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F642 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
A n to B n 


Waveform 1 


9.0 
2.0 


11.5 
4.5 


13.5 
6.5 


9.0 
2.0 


14.5 
7.0 


ns 


tpi_H 
tpHL 


Propagation delay 
B n to A n 


Waveform 1 


8.5 
1.5 


10.5 
4.0 


12.5 
6.0 


8.5 
1.5 


13.0 
6.5 


ns 


tpi_H 
tpHL 


Propagation delay 
OE to A n 


Waveform 3 


8.5 
6.0 


10.5 
8.0 


12.5 
10.5 


8.5 
6.0 


13.0 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
OE to B n 


Waveform 4 


9.0 
6.5 


11.5 
9.0 


13.5 
11.0 


9.0 
6.5 


14.0 
11.5 


ns 



AC WAVEFORM 



'norBn -J- V M AUv 



^PHL* 



B n or A n 



A n or Bn 



JF* )Ci 



^PLH~ 



**PLM-* 
Bn or A n _ L v M 



••-tpHL-* 



Waveform 1. Propagation Delay for 
A n to B n or B n to A n (F642) 



Waveform 2. Propagation Delays for 
A n to B n or B n to A n (F641) 



HtVm 



/ 



♦'PHt^ 



'PLH- 



"fe 



JrV M 



♦tPHL— 



F- 



A n or B n 



-4' 



"•PLH- 



Waveform 3. Propagation Delay for 
OE to A n or B n Outputs (T642) 
(B n or A n Inputs in High State) 



Waveform 4. Propagation Delays for 
OE to A n or B n Outputs (T641) 
(B n or A n Inputs in Low State) 



NOTE: For all waveforms, Vm " 1.5V. 
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TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



V|N 



i« 



VOUT 
-^ f 1 



K 




AMP (V) 



Test Circuit for Open-Collector Outputs 

DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


t"TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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Transceivers/Registers 

*F646 — Octal Transceiver/Register, Non-Inverting (3-State) 
'F648 — Octal Transceiver/Register, Inverting (3-State) 
Product Specification 



FAST Products 



FEATURES 

• Combines 'F245 and T374 type 
functions in one chip 

• High-impedance NPN base inputs 
for reduced loading (70/aA in High 
and Low states) 

• independent registers for A and B 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• 3-State outputs 

• 300mil wide 24-pin Slim DIP 
package 

DESCRIPTION 

These devices consist of bus transceiver 
circuits with 3-State outputs, D-type flip- 
flops, and control circuitry arranged for 
multiplexed transmission of data directly 
from the input bus or from internal regis- 
ters. Data on the A or B bus will be clocked 
into the registers as the appropriate clock 
pin goes to a High logic level. Enable G 
and DIR pins are provided to control the 
transceiver function. In the transceiver 
mode, data present at the High-impedance 
port may be stored in either the A or B 
register or both. 



PIN CONFIGURATION 





T646 




V4E 


u 


2£] v cc 


y 6 [T 




v}y 2 


z[T 




]H Y1 


Y 7[± 




H] Y o 


y 5 [T 


4351 


j3 y 3 


ei GE 




U s o 


E 2[I 




iE s i 


v EE [T 




j3 S2 


GN0|T 




ToJlI 





TYPE 


TYPICAL f MA X 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F646 


115MHz 


140mA 


74F648 


115MHz 


140mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
Vcc = 5V + 10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F646N, N74F648N 


24-Pin Plastic SOL 1 


N74F646D, N74F648D 



NOTE: 

1. Thermal mounting techniques are recommeded. See App Note AN SMD-100 for a discussion of 
thermal considerations for surface mounted devices. 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A7 


A inputs 


3.5/0.0116 


70mA/70/uA 


B0-B7 


B inputs 


3.5/0.0116 


70/xA/70/uA 


CPAB 


A-to-B Clock input 


1.0/0.033 


20/uA/20/uA 


CPBA 


B-to-A Clock input 


1 .0/0.033 


20/uA/20iuA 


SAB 


A-to-B Select input 


1.0/0.033 


20/uA/20/uA 


SBA 


B-to-A Select input 


1.0/0.033 


20/uA/20/uA 


DIR 


Data flow Directional control Enable input 


1.0/0.033 


20/uA/20^A 


OE 


Output Enable Input 


1.0/0.033 


20/uA/20/uA 


A0-A7 


A outputs 


750/106.7 


15mA/64mA 


B0-B7 


B outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 



'F646 



4 5 6 7 8 9 10 11 



2- 
3- 
23- 



CPAB 

SAB 

DIR 

CPBA 

SBA 

G 



A1 A2 A3 A4 AS A6 A7 A8 



B1 B2 B3 B4 B5 B6 B7 B8 



TTT 



20 19 18 17 16 15 14 13 



Vcc = Pin 24 
GND = Pin 12 





T646 




5 21 - 


Q3 

3EN1(BA) 
3EN2(AB) 
>Q4 
Q5 
>Q6 
L07 J 


20 

19 

1 18 

^ f«»B 8 

17 

< t*»B 4 
' 16 

■* t ** Bs 
' 15 

* f«»Be 

14 

* »^» B 7 
' 13 

* t ** Be 


3 


CPBA-g 

SBA ** 


CPAB -J 


A 2 ^>> « 

6 ' 

A 8 «»y * 

7 

10 

11 


v^ 


S 40 


s 


00 7 


^O 


7 




















LS08960S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





T648 




cpab[T 




mJvcc 


sab(T 




HJCPBA 


dirIT 




IHSBA 


ai[7 




US 


A2[T 




20]B1 


A3[I 




HlB2 


A4[T 




T|]B3 


A5(X 




33 B4 


A6[T 




isIbs 


A7pj0 




H]B6 


A8QT 




14] B7 


qndQI 




13JB8 






CD07330S 



F648 



4 5 6 7 8 » 10 11 





11111111 


CPAB 


A1 A2 A3 A4 AS A6 A7 A8 


SAB 




DIR 




CPBA 




8BA 




Q 


B1 B2 B3 B4 BS B6 B7 B8 



TTTTTTTT 

20 19 18 17 16 15 14 13 

LS08941S 



Vqc - Pm 24 
GND-Pm 12 



F648 



CPAB- 
8AB- 



*tn 




3EN1(BA) 
3EN2(AB) 



*?o 



| H j «» Bi 
19 



Bs 



REAL-TIME TRANSFER 
BUS B TO BUS A 



REAL-TIME TRANSFER 
BUS A TO BUS B 



n.lrn 

• i I I 
iiJL 



<A* ill I 



Tirir 
Tmrr 






It 



TTT 

ll I 
LJILJ 

|mnir 

TTTTTT 



v* 



(21) (1) (23) (2) (22) 
DIR CPAB CPBA SAB SBA 



(3) 
01 



(21) (1) (23) (2) (22) 
DIR CPAB CPBA SAB SBA 



Figure 1 



STORAGE FROM 
A, B or A and B 



1 m 

ii 

imTr 



TRANSFER STORAGE DATA 
TO A OR B 






"Ii 



TTTTTT 



(21) (1) (23) (2) (22) 

DIR CPAB CPBA SAB SBA 

H t X X X 

X X T X X 

X t t X X 



(3) 
0E 



(21) (1) (23) (2) (22) 

DIR CPAB CPBA SAB SBA 

L X HorL X H 

H HorL X H X 



The Select (S) controls can multiplex stored 
and real-time (transparent mode) data. The 
DIR determines which bus will receive data 
when the Enable (a is active (Low). In the 
isolation mode (Enable G, High), A data may 



be stored in the B register and/or B data may 
be stored in the A register. 

When an output function is disabled, the input 
function is still enabled and may be used to 



store and transmit data. Only one of the two 
buses, A or B, may be driven at a time. Figure 
1 demonstrates the four fundamental bus- 
management functions that can be performed 
with the 'F646 and 'F648. 
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FUNCTION TABLE 


INPUTS 


DATA I/O* 


OPERATING MODE 


OE 


DIR 


CPAB 


CPBA 


SAB 


SBA 


A -A 7 


B0-B7 


'F646 


T648 


X 
X 


X 
X 


t 
X 


X 

t 


X 
X 


X 
X 


Input 
un* 


un* 
Input 


Store A, B unspecified* 
Store B, A unspecified* 


Store A, B unspecified* 
Store B, A unspecified* 


H 
H 


X 
X 


t 
H or L 


T 

H or L 


X 
X 


X 
X 


Input 


Input 


Store A and B Data Isolation, 
hold storage 


Store A and B Data 
Isolation, hold storage 


L 
L 


L 
L 


X 
X 


X 

H or L 


X 
X 


L 
H 


Output 


Input 


Real Time B Data to A Bus 
Stored B Data to A Bus 


Real time B Data to A bus 
Stored B data to A bus 


L 
L 


H 
H 


X 

H or L 


X 
X 


L 
H 


X 
X 


Input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 


Real Time A Data to B Bus 
Stored A Data to B Bus 



The data output functions may be enabled or disabled by various signals at the <5E and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins 

will be stored on every Low-to-High transition of the clock, 
un = unspecified 
H = High voltage level 
L = Low voltage level 
X - Don't Care 

i = Low-to-High clock transition 

LOGIC DIAGRAM 



T646 



F648 




TO 7 OTHER CHANNELS 



TO 7 OTHER CHANNELS 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


74F646 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


<IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage Temperature range 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


74F646 


UNIT 


Mln 


Typ 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•OH 


High-level output current 


Vqh - 2.4V or 2.7V 






-3 


mA 


Vqh - 2.0V 






-15 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F646, 74F648 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc-MIN, 
V, L = MAX, 

V| H - MIN 


l H - -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


l H = -15mA 


±10% V C c 


2.0 






V 


Vol 


Low-level output voltage 


V CC - MIN, 

V, L - MAX, Iol - MAX 

V, H - MIN, 


±10% V C c 




4.0 


0.55 


V 


±5%V CC 




4.0 


0.55 


V 


V, K 


Input clamp voltage 


Vcc-MIN, l,-l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Others 


V CC - 0.0V, V, - 7.0V 






100 


A*A 


A0-A7, B0-B7 


V CC - 5.5V, V, - 5.5V 






1.0 


MA 


Iih 


High-level input current 


CPAB, CPBA 
SAB, SBA 
SE, DIR 


V C c - MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


Vcc - MAX, V| - 0.5V 






-20 


ma 


•OZH + 'iH 


High-level input current 


A0-A7 
Bq-B 7 


V CC = MAX, V = 2.7V 






70 


MA 


•OZL + 'iL 


Low-level input current 


V CC - MAX, V o = 0.5V 






-70 


fxA 


los 


Short-circuit output current 3 


Vcc -MAX 


-100 




-225 


mA 


'cc 


Supply current (total) 


'cch 


V C c -MAX 




125 


165 


mA 


'CCL 




160 


210 


mA 


•ccz 










135 


180 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F646 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 5ooa 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


115 




90 




MHz 


tpi_H 
tpHL 


Propagation delay 

CPAB or CPBA to A n to B n 


Waveform 1 


5.5 
5.5 


7.5 
8.0 


10.0 
10.0 


5.0 
5.0 


11.5 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to B n or A n 


Waveform 2, 3 


4.0 
4.0 


6.0 
6.5 


9.0 
9.0 


4.0 
4.0 


10.0 
10.0 


ns 


tpLH 
tpHL 


Propagation delay 

SBA or SAB to A n or B n 


Waveform 2, 3 


5.0 
5.0 


7.0 
6.5 


8.5 
8.5 


4.5 
4.5 


10.5 
9.5 


ns 


tpZH 
tpZL 


Output Enable time 
(5E to A n or B n 


Waveform 5 
Waveform 6 


5.0 
6.5 


7.0 
8.5 


10.0 
11.0 


4.5 
6.0 


11.0 
12.5 


ns 


tpZH 
tpZL 


Output Enable Time 
DIR to A n or B n 


Waveform 5 
Waveform 6 


4.0 
6.0 


6.5 
8.5 


9.0 
11.0 


4.0 
5.5 


10.0 
12.5 


ns 


tPHZ 
tPLZ 


Output Disable time 
5E to A n or B n 


Waveform 5 
Waveform 6 


6.5 
6.5 


9.0 
9.0 


11.5 
11.5 


6.0 
6.0 


12.5 
13.5 


ns 


tPHZ 
tPLZ 


Output Disable time 
DIR to A n or B n 


Waveform 5 
Waveform 6 


5.5 
5.5 


8.5 
8.5 


11.0 
11.0 


4.5 
5.0 


13.0 
12.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F646 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(L) 


Setup time, High or Low 
A n or B n to CPAB or CPBA 


Waveform 4 


4.5 
4.5 






5.0 
5.0 




ns 


t h (H) 
th(L) 


Hold time, High or Low 
A n or B n to CPAB or CPBA 


Waveform 4 
















ns 


tw(H) 
tw(L) 


Pulse width, High or Low 
CPAB or CPBA 


Waveform 1 


4.0 
6.0 






4.0 
6.0 




ns 



B 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F648 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


115 




90 




MHz 


tpLH 
tpHL 


Propagation delay 

CPAB or CPBA to A n to B n 


Waveform 1 


5.0 
5.0 


7.0 
7.5 


9.5 
9.5 


4.5 
4.5 


11.0 
11.0 


ns 


tpi_H 
tpHL 


Propagation delay 
A n or B n to B n or A n 


Waveform 2, 3 


3.0 
4.0 


6.0 
6.0 


8.5 
8.5 


2.5 
3.5 


9.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 

SBA or SAB to A n or B n 


Waveform 2, 3 


4.5 
4.5 


7.0 
6.5 


8.5 
8.5 


4.5 
4.5 


10.5 
9.5 


ns 


tpZH 
tpZL 


Output Enable time 
OE to A n or B n 


Waveform 5 
Waveform 6 


4.5 
6.0 


7.0 
8.5 


10.0 
11.0 


4.0 
5.5 


11.0 
12.5 


ns 


tpZH 
tpZL 


Output Enable Time 
DIR to A n or B n 


Waveform 5 
Waveform 6 


4.5 
6.0 


7.0 
8.5 


10.0 
11.0 


4.0 
5.5 


11.0 
12.5 


ns 


tPHZ 
tPLZ 


Output Disable time 
OE to A n or B n 


Waveform 5 
Waveform 6 


6.0 
6.0 


9.0 
8.5 


11.5 
12.0 


6.0 
6.0 


12.5 
13.5 


ns 


tpHZ 
tPLZ 


Output Disable time 
DIR to A n or B n 


Waveform 5 
Waveform 6 


5.0 
6.0 


9.0 
9.0 


12.5 
12.5 


4.5 
5.0 


14.0 
14.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F648 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
t s (L) 


Setup time, High or Low 
A n or B n to CPAB or CPBA 


Waveform 4 


4.0 
4.0 






5.0 
5.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 

A n or B n to CPAB or CPBA 


Waveform 4 
















ns 


tw(H) 
t w (U 


Pulse width, High or Low 
CPAB or CPBA 


Waveform 1 


3.5 
6.5 






4.0 
7.0 




ns 
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AC WAVEFORMS 



-1'«MAX- 



Q n or TC 




Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Pulse Width and Maximum Clock Frequency 



~ V M i f 



— ! PLH*- 



Waveform 3. Propagation Delay, A n or B n to B n or An 

and SBA or SAB to An or B n (Y n ) 

(B Register Stored Data = L, CP = H) 



OE 
DIR 







ov 

WF21640S 



Waveform 5. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Cn tU Vm\ 



>! PHL* 



♦•PLrT 



^VM VM^An 



Waveform 2. Propagation Delay, A n or B n to B n or A n 
and SBA or SAB to A n or B n 



-*t s (L>** 



CPBA, CPAB 



t H (L) +- 



*--t s (H)- 



z' 1 ^ 



_t w (H)_ 



-WD- 



- t H (H) 



Waveform 4. Data Setup and Hold Times 




A„.B n 



Waveform 6. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: V M -1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



B 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



-tw- 



VM 



-H h-tTHL(tf) 
— »TLH(tr) 




POSITIVE 
PULSE 



90% 
VM 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



- AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C L - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj - Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/uA in High 
and Low states) 

• Independent registers for A and B 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• Open-Collector outputs 

• Available in 300mil-wide 24-pin Slim 
DIP package 

DESCRIPTION 

These devices consist of bus transceiver 
circuits with Open-Collector outputs, D- 
type flip-flops, and control circuitry ar- 
ranged for multiplexed transmission of 
data directly from the input bus or from the 
internal registers. Data on the A or B bus 
will be clocked into the registers as the 
appropriate clock pin goes to High logic 
level. Enable OE and DIR pins are provid- 
ed to control the transceiver function. In 
the transceiver mode, data present at the 
High-impedance port may be stored in 
either the A or B register or both. 



PIN CONFIGURATION 





T647 




cpab{T 




H]Vcc 


sab[T 




HJCPBA 


dir[T 




HJsBA 


a [I 




1361 


AlU 




13 B 


A 2 E 




Ubi 


a 3 CI 




1] B 2 


A4IT 




33 B 3 


A5L1 




]U B 4 


A 6 H 




1b 5 


a 7 QI 




33 b 6 


GNOQl 




lB 7 






CD07332S 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F647 


65MHz 


125mA 


74F649 


65MHz 


125mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F647N, N74F649N 


24-Pin Plastic SOL 1 


N74F647D, N74F649D 



NOTE: 

1. Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of thermal 
considerations for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A7 


A inputs 


1.0/0.033 


20/btA/20/uA 


Bo -By 


B inputs 


1.0/0.033 


20|uA/20//A 


CPAB 


A-to-B Clock input 


1.0/0.033 


20/uA/20/uA 


CPBA 


B-to-A Clock input 


1.0/0.033 


20/uA/20juA 


SAB 


A-to-B Select input 


1.0/0.033 


20/uA/20juA 


SBA 


B-to-A Select input 


1.0/0.033 


20juA/20juA 


DIR 


Data flow directional control enable input 


1.0/0.033 


20/uA/20juA 


OE 


Output Enable input 


1.0/0.033 


20/liA/20juA 


A0-A7 


A outputs 


*OC/ 106.7 


OC/64mA 


B0-B7 


B outputs 


*OC/106.7 


OC/64mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 

2. *OC = Open-Collector 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 





T647 






4 5 6 7 8 9 10 11 

I I I I I I I I 




1 — 


CPAB 


Aq A 1 A 2 A3 A 4 A 5 A 6 A 7 




2 — 


SAB 






3 — 


DIR 






23 — 


CPBA 






22 — 


SBA 






21 -C 


G 


B B 1 B 2 B 3 B 4 B 5 B fi B ? 








I I I I I I I I 

20 19 18 17 16 15 14 13 






LS08944S 


V cc - Pin 24 
GND = Pin 12 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





'F649 




cpab[T 




mvcc 


sab[T 




HJCPBA 


dir[T 




IDSBA 


A U 




2l]G 


Aid 




Ub 


A 2 E 




Ub, 


A3LX 




3Ub 2 


A4E 




IDb 3 


A5LI 




Ub 4 


A 6 H 




3Hb 5 


A7E 




H3b 6 


gndQ| 




3Ub 7 






CD07331S 





'F649 

4 6 6 7 8 9 10 11 

11111111 




1 — 

2 — 

3 — 
23 — 
22 — 
21-0 


cpAB Aq A 1 A 2 A3 A 4 A 8 A 6 A 7 

SAB 

DIP. 

CPBA 

SBA 

b b, b 2 b 3 b 4 b 5 b 6 b 7 




Vcc = 
GND-F 


TTTTTTTT 

20 19 18 17 16 15 14 13 

LS08945S 

3 in 24 
3 in 12 



T649 



5-= «*• 




REAL-TIME TRANSFER 
BUS B TO BUS A 



4 



r-ili-T 
1 In • 
• I 1 I 
1 I I 1 



TTTT 
1 1 l 
1I1 1 

LJ|LJ 



irir 



J. 



TTTT 



$ 



(21) (1) (23) (2) (22) 
DIR CPAB CPBA SAB SBA 



REAL-TIME TRANSFER 
BUS A TO BUS B 



W 



1 iii 1 
1 ill 



/TT 



TTlV 



i ii 
Hi' 



irir 



(21) (1) (23) (2) (22) 
DIR CPAB CPBA SAB SBA 
H X X L X 



STORAGE FROM 
A, B, OR A AND B 



Figure 1 



)W 



i liLLU 



(21) (1) (23) (2) (22) 
DIR CPAB CPBA SAB SBA 



TRANSFER STORAGE DATA 
TO A OR B 



1 



/TVS 



w 



(21) (1) (23) (2) (22) 

DIR CPAB CPBA SAB SBA 

L X HorL X H 

H HorL X H X 



The Select (S) controls can multiplex stored 
and real-time (transparent mode) data. The 
DIR determines which bus will receive data 
when the Enable OE is active-Low. In the 
isolation mode (Enable G, High), A data may 



be stored in the B register and/or B data may 
be stored in the A register. 

When an output function is disabled, the input 
function is still enabled and may be used to 



store and transmit data. Only one of the two 
buses, A or B, may be driven at a time. Figure 
1 demonstrates the four fundamental bus- 
management functions that can be performed 
with the 'F647, and 'F649. 
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LOGIC DIAGRAM 



'F647 



T649 




-&m 



-t>°£> 



&- 



1 OF 8 CHANNELS 



1D| ■ 
1_l 






->o^> 



>- 



1 OF 8 CHANNELS 



I 



S=\ 




TO 7 OTHER CHANNELS 



TO 7 OTHER CHANNELS 



FUNCTION TABLE 



INPUTS 


DATA I/O 


OPERATING MODE 


SI 


DIR 


CPAB 


CPBA 


SAB 


SBA 


A -A 7 


B0-B7 


'F647 


T649 


X 
X 


X 
X 


t 
X 


X 

t 


X 
X 


X 
X 


Input 
un* 


un* 
Input 


Store A, B unspecified* 
Store B, A unspecified* 


Store A, B unspecified* 
Store B, A unspecified* 


H 
H 


X 
X 


t 
Hor L 


T 

Hor L 


X 
X 


X 
X 


Input 


Input 


Store A and B Data 
Isolation, hold storage 


Store A and B Data 
Isolation, hold storage 


L 
L 


L 
L 


X 
X 


X 

Hor L 


X 
X 


L 
H 


Output 


Input 


Real Time B Data to A Bus 
Stored B Data to A Bus 


Real Time B Data to A Bus 
Stored B Data to A Bus 


L 

L 


H 
H 


Hor L 
X 


X 
X 


L 
H 


X 
X 


Input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 


Real Time A Data to B Bus 
Stored A Data to B Bus 



B 



*The data output function may be enabled or disabled by various signals at the (5E and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins 

will be stored on every Low-to-High transition of the clock, 
un = unspecified 
H = High voltage level 
L = Low voltage level 
X - Don't care 

t = Low-to-High clock transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'iN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to V C c 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 






4.5 


V 


•OL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










74F647, 'F649 


UNIT 


PARAMETER 


TEST CONDITIONS 


Min 


Typ 2 


Max 


'oh 


High-level output current 


V C c = MIN, V| L = MAX, V| H = MIN, V 0H - MAX 






250 


MA 


Vol 


Low-level output voltage 


Vcc - MIN, Vil = MAX, 
V| H - MIN, Iol - MAX 


±10% Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, = l| K 




-0.73 


-1.2 


V 


ii 


Input current at maximum input voltage 


V C c = 0.0V, V, = 7.0V 






100 


HA 


Iih 


High-level input current 


V C c = MAX, V, - 2.7V 






20 


ma 


Iil 


Low-level input current 


V C c = MAX, V| - 0.5V 






-20 


ma 


•cc 


Supply current (total) 


'CCH 






105 


145 


mA 


ICCL 


vcc MAA 






145 


200 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F647, T649 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

r l = soon 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


50 


65 




40 




MHz 


tpi_H 
tpHL 


Propagation delay 

CPBA or CPAB to A n or B n 


Waveform 1 


10.0 
5.5 


15.0 
8.5 


18.0 
11.0 


10.0 
5.5 


19.5 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to B n or A n 


Waveform 2, 3 


10.5 
4.0 


13.5 
7.0 


16.5 
9.5 


10.5 
4.0 


19.0 
10.5 


ns 


tpLH 

Vhl 


Propagation delay 

SBA or SAB to A n or B n 


Waveform 2, 3 


10.5 
4.0 


14.5 
7.0 


17.5 
9.5 


10.5 
4.0 


20.0 
10.5 


ns 


tpi_H 
tpHL 


Propagation delay 
<5E to A n or B n 


Waveform 2, 3 


13.0 
6.5 


17.0 
10.0 


20.0 
12.5 


13.0 
6.5 


22.5 
13.5 


ns 


tpLH 
tpHL 


Propagation delay 
DIR to A n or B n 


Waveform 2, 3 


13.0 
7.0 


17.0 
15.0 


20.0 
18.0 


13.0 
7.0 


22.5 
20.0 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F647, 'F649 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ML) 


Setup time, High or Low 
A n or B n to CPBA or CPAB 


Waveform 4 


4.0 
4.0 






5.0 
5.0 




ns 


th(H) 
thd) 


Hold time, High or Low 
A n or B n to CPBA or CPAB 


Waveform 4 
















ns 


tw 


Pulse width, High or Low 
CPAB or CPBA 


Waveform 1 


4.5 
6.0 






4.5 
6.5 




ns 



B 



TYPICAL PROPAGATION DELAYS VERSUS LOAD RESISTOR FOR OPEN-COLLECTOR OUTPUTS 



14 
f 12 

a. 6 

4 

2 











J 












/ 










J 


' *PLH 










/ 



































































100 200 300 400 500 
LOAD RESISTOR (H) 



When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tpi_H- For example, changing the specified pull-up resistor value from 500ft to 100ft 
will improve the tpLH up to 50% with only a slight increase in the tp H |_. However, if the value of the pull-up resistor is changed, the user must make certain that the total Iol current 
through the resistor and the total Iil's of the receivers does not exceed the Iql maximum specification. 
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AC WAVEFORMS 



-1'»MAX- 



A n» B n 






A n or B n 



-tpHL-l H 



»phlH Mplh- 



JL A n or B n 



Waveform 1. Clock to Bus Delays, Clock Pulse Width 



Waveform 2. Propagation Delay, A n or B n 
to B n or A n and SBA or SAB to A n or B n 



A n or B n ^r 



•v M V M 



Bn or A n 



-jL SBA or SAB 

♦'PLH* 
Vv M V M ^L An orB n 



A n» B n / 



V M V M 




-t t (l>- 



V M V M 



' . t w( H) J X ' 




Waveform 3. Propagation Delay, A n or B n 
to B n or A n and SBA or SAB to A n or B n 



Waveform 4. Data and Select Setup and Hold Times 



NOTE: For all waveforms, Vm ■ 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



V|N 

■9- 



VOUT 

-9- 



|»T 



:c L > R l 




-tw- 



. AMP (V) 



tTLH(tr)-H 
tTHL(tf)-H U- 



90%- 
VM 




AMP (V) 



Test Circuit for Open-Collector Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T - Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST Products 



FEATURES 

• High-impedance NPN base inputs 
for reduced loading (70/liA in 
High and Low states) 

• Independent registers for A and 
B buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• 3-State outputs 

DESCRIPTION 

These devices consist of bus transceiver 
circuits with 3-State outputs, D-type flip- 
flops, and control circuitry arranged for 
multiplexed transmission of data directly 
from the input bus or the internal regis- 
ters. Data on the A or B bus will be 
clocked into the registers as the appro- 
priate clock pin goes High. Output En- 
able (OEAB, OEBA) and Select (SAB, 
SBA) pins are provided for bus manage- 
ment. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F651 


115MHz 


140mA 


74F652 


115MHz 


140mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE V CC = 5V ±10%; T A = 0°C to +70°C 


Cerdip (300mil) 


N74F651F, N74F652F 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A -A 7 


A inputs 


3.5/0.116 


70/uA/70/zA 


B0-B7 


B inputs 


3.5/0.116 


70/uA/70/liA 


CPAB 


A-to-B clock input 


1.0/0.033 


20mA/20/xA 


CPBA 


B-to-A clock input 


1.0/0.033 


20juA/20/xA 


SAB 


A-to-B select input 


1.0/0.033 


20juA/20/iA 


SBA 


B-to-A select input 


1.0/0.033 


20/zA/20/zA 


OEAB 


Output Enable input 


1.0/0.033 


20/iA/20/iA 


OEBA 


Output Enable input 


1.0/0.033 


20juA/20/uA 


A0-A7 


A outputs 


750/106.7 


15mA/64mA 


B -B 7 


B outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1 0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 









CPAB (T 




UVcc 


SAB [T 




2|] CPBA 


OEAB [T 




22] SBA 


AoE 




UJOEBA 


A, LI 




1*0 


A2LI 




Ub, 


A3 LI 




Ub 2 


A4E 




3^3 


As LI 




m b 4 


Aed 




Ub 5 


A7Q1 




EK 


GND [12 




IB7 




TOP VIEW 


CO0 7991S 



2- 
3- 
23- 
22- 
21- 



T651 
4567891011 



A A,A 2 A 3 A 4 A 6 A 6 A 7 

CPAB 

SAB 

OEAB 

CPBA 

SBA 

OEBA 

B B, B 2 B 3 B 4 B s B 6 B 7 

TtTTTtTT 

20 19 18 17 16 15 14 13 



V cc = Pm 24 
GND = Pin 12 



1- 
2- 
3- 
23- 



'F652 
4567891011 



A A 1 A 2 A 3 A 4 A 5 A 6 A 7 

CPAB 
SAB 
OEAB 
CPBA 



21 -O OEBA 

Bg B, B 2 B3 B 4 B s B 6 By 

ttmtit 

20 19 18 17 16 15 14 13 
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The following examples demonstrate the four 
fundamental bus-management functions that 
can be performed with the 'F651 and 'F652. 

The select pins determine whether data is 
stored or transferred through the device in 
real-time. 

The Output Enable pins determine the direc- 
tion of the data flow. 



SYMBOL (IEEE/IEC) 





'F651 






T652 




21 ^ 


EN1 (BA) 

EN2(AB) 
>C4 

G5 
>06 

Q7 
9 ■= 


20 

T 

19 


21 ^ 


EN1 (BA) 
EN2(AB) 

>C4 
05 

>C6 


20 
19 

— ■ u 

17 

' 16 

IIP* 

' 15 

14 

' 13 


3 f 


3 f 


22 


23 


23 


22 


1 


1 


2 


2 




N 


V1 


5 40 


vf'< 


5 4D 


5 1- 


5 1 


6D- 7 


fcir> 

2v 


6D 7 


*1|> 
2^7 


1 i 


1 7 




a; 

u 


VLl 




lb 




7L1 






8 ' 




:*- 




9 ' 




Xb 




10 ' 






n ' — 






JL1" 


"LI 








LS09792S 






LS09802S 



REAL-TIME TRANSFER 
BUS B TO BUS A 



REAL-TIME TRANSFER 
BUS A TO BUS B 



$ 



n.ln 

• J|i i 

' i I 

illJL 



J. 



•TTT 
i i l 
id l 

LJIL.J 




Tl IT 



.1 



nlr-i 
i Mi I 

I II I 



i i l i il K 

rrnV 



ii 

LJlLJ 



w 

TTTTTT 



STORAGE FROM 
A, B, OR A AND B 



TRANSFER STORAGE DATA 
TO A OR B 



I'll! 



IDE 
mTTr 




OEAB GEIA* CPAB CPBA SAB SBA 
L L X X X L 



OEAB GlBA* CPAB CPBA SAB SBA 
H H X X L X 



OEAB OlBA" CPAB CPBA SAB SBA 

X H T X X X 

L X X T X X 

L H T T X X 

Figure 1 



OEAB OEBA CPAB CPBA SAB SBA 
H L HorLHorL H H 
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FUNCTION TABLE 


OPERATING MODE 


INPUTS 


DATA I/O 


'F651 


T652 


5ISA 


OEAB 


CPAB 


CPBA 


SAB 


SBA 


A n 


B n 


Isolation 

Store A and B data 


Isolation 

Store A and B data 


L 
L 


H 
H 


HorL 
t 


HorL 

t 


X 
X 


X 
X 


Input 


Input 


Store A, Hold B 

Store A in both registers 


Store A, Hold B 

Store A in both registers 


X 

H 


H 
H 


t 
t 


HorL 

t 


X 

L 


X 
X 


Input 
Input 


un* 
Output 


Hold A, Store B 

Store B in both registers 


Hold A, Store B 

Store B in both registers 


L 

L 


X 

L 


HorL 
t 


t 
t 


X 
X 


X 

L 


un* 
Output 


Input 
Input 


Real time B data to A bus 
Stored B data to A bus 


Real time B data to A bus 
Stored B data to A bus 


L 

L 


L 
L 


X 
X 


X 

HorL 


X 
X 


L 
H 


Output 


Input 


Real time A data to B bus 
Stored A data to B bus 


Real time A data to B bus 
Stored A data to B bus 


H 
H 


H 
H 


X 

HorL 


X 
X 


L 
H 


X 
X 


input 


Output 


Stored A data to B bus 
Stored B data to A bus 


Stored A data to B bus 
Stored B data to A bus 


H 


L 


HorL 


HorL 


H 


H 


Output 


Output 



NOTES: 

* The data output function may be enabled or disabled by various signals at OEBA and OEAB inputs. Data input functions are always enabled, i.e., data at the bus 

pins will be stored on every Low-to-High transition of the clock. 
H = High voltage level 
L = Low voltage level 
X = Don't care 
T - Low-to-High clock transition 



LOGIC DIAGRAM 



'F651 



F652 



OEAB- 
CPBA- 



?*s:: 



->>£> 



i>~ 



1 OF 8 CHANNELS 



->=- 



r_ i 



-«- 





1(20) (4) ; 

►BO A0- ' 



-t>°^> 



1 OF 8 CHANNELS 




I 




I (20) 



TO 7 OTHER CHANNELS 



TO 7 OTHER CHANNELS 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


128 


V 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


■oh 


High-level output current 


Voh - 2.4V or 2.7V 






-3 


mA 


Vqh - 2.0V 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F651, 74F652 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN 
V| L = MAX 
V| H =MIN 


Ioh = -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


•oH = - 1 5mA 


±10%V CC 


2.0 






V 


Vol 


Low-level output voltage 


V CC = MIN 
Vil = MAX 
V| H =MIN 


Iql ■ 48mA 


±10%V CC 




0.35 


0.50 


V 


Iql = 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V CC = MIN, I, = I|k 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Others 


V C c - 0.0V, V, = 7.0V 






100 


ma 


A -A 7 , B0-B7 


V CC = 5.5V, V, - 5.5V 






1.0 


mA 


Iih 


High-level input current 


CPAB, CPBA 
SAB, SBA 
OEAB, OEBA 


V CC - MAX, V, = 2.7V 






20 


MA 


IlL 


Low-level input current 


V CC - MAX, V, - 0.5V 






-20 


ma 


l|H + tozH 


High-level input current 


A0-A7 
B0-B7 


V CC - MAX, V = 2.7V 






70 


ma 


IlL + bzL 


Low-level input current 


V CC - MAX, V - 0.5V 






-70 


ma 


bs 


Short-circuit output current 3 


V CC = MAX 


-100 




-225 


mA 


Ice 


Supply current (total) 


•cch 


V CC - MAX 




110 
140 4 


155 
185 4 


mA 


•ccl 




155 
165 4 


200 
240 4 


mA 


•ccz 










130 


175 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c * 5V, Ta - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. These values are for worst case only. Worst case is defined as all (16) I/O pins selected as outputs. Thermal mounting is required when using worst case 
conditions. 



I 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F651, 74F652 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


90 


110 




80 




MHz 


tPLH 
tPHL 


Propagation delay 

CPAB or CPBA to A n or B n 


Waveform 1 


5.0 
5.5 


7.0 
7.5 


10.5 
11.0 


4.5 
5.0 


12.5 
12.0 


ns 


tPLH 
tpHL 


Propagation delay 
A n or B n to B n or A n 


Waveform 2, 3 


3.0 
3.0 


6.0 
6.0 


10.0 
9.0 


2.5 
3.0 


12.0 
10.0 


ns 


tPLH 
tPHL 


Propagation delay 

SBA or SAB to A n or B n 


Waveform 2, 3 


4.0 
4.0 


7.0 
6.5 


10.0 
9.5 


4.0 
4.0 


12.5 
10.0 


ns 


tpZH 
tpZL 


Output Enable time 

OEAB or OEBA to A n or B n 


Waveform 6 
Waveform 7 


4.0 
6.0 


7.0 
10.5 


10.0 
12.0 


3.5 
5.5 


11.0 
13.0 


ns 


tPHZ 
tPLZ 


Output Enable time 

OEAB or OEBA to A n or B n 


Waveform 6 
Waveform 7 


4.5 
4.5 


9.5 
9.0 


13.0 
13.0 


4.0 
4.0 


14.5 
15.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F651, 74F652 


UNIT 


T A = +25°C 

Vcc^+S-OV 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c s +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
t 8 (U 


Setup time, High or Low 
A n or B n to CPAB or CPBA 


Waveform 4 


4.0 
4.0 






5.0 
5.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
A n or B n to CPAB or CPBA 


Waveform 4 
















ns 


ts(H) 
t 8 (U 


Setup time, High or Low 
GEM to QEAB 


Waveform 5 


5.0 
5.0 






5.0 
5.0 




ns 


th(H) 
th(U 


Hold time, High or Low 
5ES3 to OEAB 


Waveform 5 
















ns 


tw(H) 


Pulse width, High or Low 
CPAB or CPBA 


Waveform 1 


4.5 
6.5 






4.5 
6.5 




ns 
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AC WAVEFORMS 



CPBA or 
CPAB 



7 » V M f ~» V 



— -t W (H)-4*— t w (L)— 
— l PHL— J 



— 'PLH— 



\vjj_ 



JC 



norBn -J- V M V M X SBA or SAB 

*t PHL - -**Plrr* 

^|rV M V M JL A n orB n 



B n or A n 



Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Pulse Width and Maximum Clock Frequency 



Waveform 2. Propagation Delay, A n or B n to B n or A n 
and SBA or SAB to A n or B n 



norBn 4-V M V M -jL 



^PHL-^ 



SBA or SAB 

PLH* 



A-v M v M L An0rBn 



d— r- - 



CPBA or CPAB 



^^_/ 



Waveform 3. Propagation Delay, A n or B n to B n or A n 
and SBA or SAB to A n or B n 



Waveform 4. Data Setup and Hold Times, 
and Clock Width 



OEBA 



-t s (L)- 



OEAB 



I 



-«- wu 



OEBA 
OEAB 

A„,B n 



> 



■♦tpZH-*- 



■**PHZ*- 



Waveform 5. OEBA to OEAB Setup and Hold Time 

OEBA 
OEAB 

A„.B n 



Waveform 6. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 




Waveform 7. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output 



B 
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TEST CIRCUIT AND WAVEFORMS 



vcc 



r i L_o7.0V NEGATIVE 

PULSE 



PULSE 
GENERATOR 




VOUT 



VM 



-H K-*THL(tf) 
H h-»TLH(tr) 




AMP <V) 



:Cl £Rl 




POSITIVE 
PULSE 



tTLHOr)- 
tTHL(tf)— H k- 



90% 
VM 



-tw- 



- AMP (V) 



Test Circuit for 3-State Outputs 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ. tpzL 

oc 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C[_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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Product Specification 



FEATURES 

• High-impedance NPN base inputs 
for reduced loading 

• Independent registers for A and 
B buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• 3-State outputs (B - B 7 ) or Open- 
Collector outputs (A0-A7) 

DESCRIPTION 

These devices consist of bus transceiver 
circuits with 3-State (B - B 7 ) or Open- 
Collector (A -A 7 ) outputs, D-type flip- 
flops, and control circuitry arranged for 
multiplexed transmission of data directly 
from the input bus or from internal regis- 
ters. Data on the A or B bus will be 
clocked into the registers as the appro- 
priate clock pin goe s High. Output En- 
able (OEAB, OEBA) pins are provided 
for bus management. 



TYPE 


TYPICAL f M AX 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F653 


90MHz 


140mA 


74F654 


90MHz 


140mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE V C c = 5V±10%; T A = 0°C to +70°C 


Cerdip (300mil) 


74F653F, 74F654F 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A7 


A inputs 


1.0/0.033 


20juA/20/xA 


B0-B7 


B inputs 


3.5/0.116 


lOyAHOyA 


CPAB 


A-to-B clock input 


1.0/0.033 


20juA/20juA 


CPBA 


B-to-A clock input 


1.0/0.033 


20/uA/20/xA 


SAB 


A-to-B select input 


1.0/0.033 


20/LtA/20juA 


SBA 


B-to-A select input 


1.0/0.033 


20/uA/20/iA 


OEAB 


Output enable input 


1.0/0.033 


20yA/20yA 


OEBA 


Output enable input 


1.0/0.033 


20/iA/20/xA 


A0-A7 


A outputs 


OC/ 106.7 


OC/64mA 


B -B 7 


B outputs 


750/106.7 


15mA/64mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



cpabFT 




H v cc 


sab(T 




23] CPBA 


deab[T 




HI SBA 


AoH 




21] OEBA 


a,e 




20] B 


A2IT 




UBi 


A3CI 




lU B 2 


A4GE 




m B 3 


AsH 




1HB4 


AeQo 




1B 5 


AyfJJ 




h1b 6 


gndQI 




U B 7 




TOP VIEW 


— 



LOGIC SYMBOL 








F651 


T652 




4 5 6 7 8 9 10 11 

I I I I I I I I 




4 5 6 7 8 9 10 11 

IN 






A A 1 A 2 A 3 A 4 A 5 A 6 A 7 




Aq A, A 2 A3 A 4 A 5 Ag A 7 




1 


CPAB 


1 


CPAB 




2 — 


SAB 


2 


SAB 




3 


OEAB 


3 


OEAB 




23 


CPBA 


23 


CPBA 




22 


SBA 


22 


SBA 




21 — C 


OEBA 
B B-i B 2 B 3 B 4 B 5 B 6 By 


21 —O 


OEBA 
Bo B 1 B 2 B 3 B 4 B 5 B 6 B 7 






T YT YY YTT 

20 19 18 17 16 15 14 13 

LS1132C 


s 


I I I I I I I I 

20 19 18 17 16 15 14 13 

LS1133 


DS 


V cc = Pm 24 
GND = Pin 12 
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The following examples demonstrate the four 
fundamental bus-management functions that 
can be performed with the 'F653 and 'F654. 

The Select pins determine whether data is 
stored or transferred through the device in 
real-time. 

The Output Enable pins determine the direc- 
tion of the data flow. 



SYMBOL (IEEE/IEC) 



'F653 



T654 



21 




EN1 (BA) 
EN2(AB 

> C4 
05 

> C6 
07 

3 


ej 




3 T 




23 




22 




1 




2 






20 


4 ^, 




5 4D 


(.1 




-i 


5 1 




6D 7 


* 1C> 

2V 


5 


1 7 


19 


TC 




*^ 18 


7L. 




^^ 17 


?t= 












9 ^ 


^^ 15 


10 ^ 




^T 


11 — 




"*- J 13 


*i 






rr* 



21 








■ 




3 T 


EN2(AB) 
>C4 

05 
>C6 

07 

a 




23 




22 




1 




2 






20 


oV* 


5 


40 






r 


S 


1 


fJ I 




6D 7 


2 


lt> 

2V 


f I 


5 


l — 4- 


1 7 


i« 


'.'L^- 




18 








..^ 


17 








'.'L^- 


18 


:li 


— • <« 








^ 


J " 








11 — 


-ir; 








**LL 


-IT""" 



REAL-TIME TRANSFER 
BUS B TO BUS A 



REAL-TIME TRANSFER 
BUS A TO BUS B 



• i J i 



ALiii 
VnTT 



■ i i 
i id i 

LJjLJ 



J. 

CO 

T 



W 



nlrn 
I III I 
I II I 
I I 



i i ■ 



i ii 
i ih' 



> 



irr 

w 



STORE FROM 
A, B, OR A AND B 



jisn 




OEAB 0"ElA CPAB CPBA SAB 
L L X X X 



SBA 
L 



OEAB C€BA CPAB CPBA SAB 
H H X X L 



A OEAB 0"E§A CPAB CPBA SAB 

X H t X X 

L X X t X 

L H T T X 

Figure 1 



TRANSFER STORED DATA 
TO A OR B 



Q 

TTTTTr 



OEAB 0"ElA" CPAB CPBA SAB SBA 
H L HorL HorL H H 



October 7, 1986 



6-662 



Signetics FAST Products 
















Product Specification 


FAST 74F653, 74F654 


FUNCTION TABLE 


OPERATING MODE 


INPUTS 


DATA I/O 


T651 


T652 




OEAB 


CPAB 


CPBA 


SAB 


SBA 


A n 


B n 


OEBA 


Isolation 

Store A and B data 


Isolation 

Store A and B data 


L 
L 


H 
H 


HorL 

t 


HorL 

t 


X 
X 


X 
X 


Input 


Input 


Store A, Hold B 

Store A in both registers 


Store A, Hold B 

Store A in both registers 


X 

H 


H 
H 


t 
T 


HorL 

T 


X 
L 


X 
X 


Input 
Input 


un* 
Output 


Hold A, Store B 

Store B in both registers 


Hold A, Store B 

Store B in both registers 


L 
L 


X 

L 


HorL 
t 


t 
T 


X 
X 


X 

L 


un* 
Output 


Input 
Input 


Real-time B data to A bus 
Stored B data to A bus 


Real-time B data to A bus 
Stored B data to A bus 


L 
L 


L 

L 


X 
X 


X 

HorL 


X 
X 


L 
H 


Output 


Input 


Real-time A data to B bus 
Stored A data to B bus 


Real-time A data to B bus 
Stored A data to B bus 


H 
H 


H 
H 


X 

HorL 


X 
X 


L 
H 


X 
X 


Input 


Output 


Stored A data to B bus 
Stored B data to A bus 


Stored A data to B bus 
Stored B data to A bus 


H 


L 


HorL 


HorL 


H 


H 


Output 


Output 



NOTES: 

* The data output function may be enabled or disabled by various signals at OEBA and OEAB inputs. Data input functions are always enabled, i.e., data at the bus 

pins will be stored on every Low-to-High transition of the clock. 
H = High voltage level 
L = Low voltage level 
X = Don't care 
T = Low-to-High clock transition 



LOGIC DIAGRAM 



'F653 



'F654 



OEBA - 

OEAB • 
CPBA - 

SBA - 
CPAB 

SAB 



-4>n 



=^ 



Aq -*-* 



— >o-rH>-| 



->- 



1 OF 8 CHANNELS 




— 1D 
-C>C1 




tt 




:i±g 



(-►B„ Aq-*-* 




— >°T^1 



->- 



1 OF 8 CHANNELS 



-O^ 




t ? 



-*^B 



TO 7 OTHER CHANNELS 



TO 7 OTHER CHANNELS 



B 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


128 


V 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 








LIMITS 


UNIT 


PARAME1 tri 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


input clamp current 






-18 


mA 


V H 


High-level output voltage 


Ao-A 7 






4.5 


V 


•OH 


High-level output current 


V 0H - 2.4V or 2.7V 


B0-B7 






-3 


mA 


Vqh - 2.0V 






-15 


"OL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output current 


A -A 7 


Vcc - MIN, V| H - MIN 
V| L - MAX, V H - MAX 






250 


M 


V H 


High-level output voltage 


B -B 7 


Vcc m MIN 
V| L -MAX 
V| H -MIN 


Ioh - -3mA 


±10% V cc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Ioh " - 1 5mA 


±10% V CC 


2.0 






V 


Vol 


Low-level output voltage 


Vcc -MIN 
V| L -MAX 
V| H -MIN 


Iol = 48mA 


±10% V CC 




0.35 


0.50 


V 


Iql ■ 64mA 


± 5%V C c 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc -MIN, l|-l|K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Others 


V CC - 0.0V, V| - 7.0V 






100 


ma 


Ao-A 7> 
B0-B7 


V CC " 5.5V, V| = 5.5V 






1.0 


mA 


llH 


High-level input current 


CPAB, CPBA 
SAB, SBA 
OEAB, 5£5ft 
A0-A7 


V C c - MAX, V| - 2.7V 






20 


HA 


•iL 


Low-level input current 


V CC » MAX, V| - 0.5V 






-20 


HA 


'OZH + 'iH 


High-level input current 


B0-B7 


V CC -MAX, V -2.7V 






70 


HA 


IOZL + hL 


Low-level input current 


V CC -MAX, V o -0.5V 






-70 


HA 


tos 


Short-circuit 
output current 3 


B0-B7 


Vcc -MAX 


-100 




-225 


mA 


•cc 


Supply current (total) 


•CCH 


Vcc -MAX 




110 
140 4 


160 
185 4 


mA 


•CCL 




140 
160 4 


210 
240 4 


mA 


'ccz 










130 


175 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sampie-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. These values are for worst case only. Worst case is defined as all (16) I/O pins selected as outputs. Thermal mounting is required when using worst case 
conditions. 



October 7, 1986 



6-665 



Signetics FAST Products 



Product Specification 



FAST 74F653, 74F654 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


LIMITS 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum 
clock frequency 


A -A 7 


Waveform 1 


55 


70 




45 




MHz 


B0-B7 


Waveform 1 


100 


115 




85 




MHz 


tpiJH 
tpHL 


Propagation delay 
CPBA to A n 


Waveform 1 


6.0 
6.0 


14.5 
8.0 


19.0 
11.0 


5.5 
5.5 


21.0 
11.5 


ns 


tpi_H 
tpHL 


Propagation delay 
CPAB to B n 


Waveform 1 


5.5 
5.5 


7.5 
8.0 


10.5 
10.5 


5.0 
5.5 


12.0 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
B n to A n 


Waveform 3, 4 


4.5 
4.5 


14.0 
7.0 


18.5 
10.0 


4.0 
4.0 


20.0 
10.5 


ns 


tpi_H 
tpHL 


Propagation delay 
A n to B n 


Waveform 3, 4 


4.0 
4.0 


6.0 
6.5 


9.5 
9.5 


3.5 
4.0 


11.0 
10.0 


ns 


tPLH 
tpHL 


Propagation delay 
SBA to A n 


Waveform 3, 4 


5.0 
5.0 


15.0 
7.5 


18.5 
10.5 


45 
4.5 


21.5 
11.5 


ns 


tPLH 
tpHL 


Propagation delay 
SAB to B n 


Waveform 3, 4 


5.0 
5.0 


7.0 
7.0 


10.0 
10.0 


4.5 
4.5 


12.0 
10.5 


ns 


tPLH 
tpHL 


Output enable time 
OEBA to A n 


Waveform 2 


6.5 
6.5 


16.0 
10.0 


20.0 
12.5 


6.0 
6.0 


23.0 
14.0 


ns 


tpZH 
tpZL 


Output enable time 
OEAB to B n 


Waveform 7 
Waveform 8 


4.5 
6.0 


6.5 
8.0 


9.5 
11.0 


4.0 
55 


10.0 
11.5 


ns 


tPHZ 
tpLZ 


Output enable time 
OEAB to B n 


Waveform 7 
Waveform 8 


6.5 
6.0 


9.5 
9.0 


13.0 
12.0 


6.0 
5.5 


14.5 
14.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
t s (L) 


Setup time, High or Low 
A n or B n to CPAB or CPBA 


Waveform 4 


4.5 
4.5 






5.5 
5.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
A n or B n to CPAB or CPBA 


Waveform 4 
















ns 


ts(H) 
t s (L) 


Setup time, High or Low 
OEBA to OEAB 


Waveform 5 


5.0 
5.0 






5.0 
5.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
OEBA to OEAB 


Waveform 5 
















ns 


tw(H) 
tw(L) 


Pulse width, High or Low 
CPAB or CPBA 


Waveform 1 


4.5 
6.5 






4.5 
6.5 




ns 
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AC WAVEFORMS 



CPBA or 
CPAB 



V M 



A n or B n 



V 






^— t w (H) — h— t w (L)— 
-»PHL-1 **-*PLH— 



Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Pulse Width and Maximum Clock Frequency 



|OrB n -J- V M V M aL-SBAorSAB 

"••PHI* ^PLH* 

i or A n ^ V M V M jL A n or B n 



Waveform 3. Propagation Delay, A n or B n to B n or A n 
and SBA or SAB to A n or B n 



;V M v M 



CPBA or CPAB 



«h(M 



v M Vm 




fn \ f » 



Waveform 5. Data Setup and Hold Times, 
and Clock Width 



j^tpZH-* 



f" 




Waveform 7. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Bn Xvm VmJL 



^PHt* 



V M -jt_ SBA or SAB 
♦ ! PLH* 



^rV M V M ^ An or 



Waveform 2. Enable and Disable Times 
for Open-Collector Outputs 



n orBn Xv M V M JL 



►IpHL-*- 



B n or A n 



SBA or SAB 

*- x PLH~ 
M ' 



^rV M V M ^C An orB n 



Waveform 4. Propagation Delay, A n or B n to B n or A n 
and SBA or SAB to A n or B n 



-t s (L)_ 



-*- *H(L) 



F 



Waveform 6. OEBA to OEAB Setup and Hold Time 



OEBA 
OEAB 

An.B n 






\! 



Waveform 8. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: V M - 1 5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



Q 
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TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN-COLLECTOR OUTPUTS 



18 

16 

14 

Jl2 

§ 10 
w 

: 



































'tpLH 


















^^ 

























































100 200 300 400 500 600 
LOAD RESISTOR (CI) 

OP19810S 

NOTES: 

When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tpm- For example, changing the specified pull-up resistor value from 50012 
to 100ft will improve the tpi» up to 50% with only a slight increase in the tpm_ However, if the value of the pull-up resistor is changed, the user must make certain that 
the total Iql current through the resistor and the total Iil's of the receivers does not exceed the Iql maximum specification. 



TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



VlN 



VOUT 



>R T --C L |r L 



Test Circuit for 3-State and 
Open-Collector (OC) Outputs 




7.0V NEGATIVE 

PULSE 



POSITIVE 
PULSE 



VM 



H~tTHL(tf) 
«— tTLHOr) 



tTLHOr) 
tTHL(tf)— 



- AMP (V) 




VM 



-tw- 




AMP (V) 



V M = 1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ> tpZL 

OC 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Significantly improved AC 
performance over 'F655 and 
'F656 

• High-impedance NPN base input 
for reduced loading (20/uA in 
High and Low states) 

• Ideal in applications where high 
output drive and light bus 
loading are required (l| L is 20juA 
vs FAST std of 600/xA) 

• F655A combines T240 and T280 
functions in one package 

• 'F656A combines 'F244 and 

F280A functions in one package 

• 'F655A Inverting 
'F656A Non-inverting 

• 3-State outputs sink 64mA 

• Inputs source 15mA 

• 24-pin plastic Slim DIP (300mil) 
package 

• Inputs on one side and outputs 
on the other side simplify PC 
board layout 

• Combined functions reduce part 
count and enhance system 
performance 

DESCRIPTION 

The 'F655A and 'F656A are octal buf- 
fers and line drivers with parity genera- 
tion/checking designed to be employed 
as memory address drivers, clock driv- 
ers, and bus-oriented transmitters/ re- 
ceivers. These parts include parity gen- 
erator/checker to improve PC board 
density. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F655A 


6.5ns 


64mA 


74F656A 


6.5ns 


64mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP 


N74F655AN, N74F656AN 


24-Pin Plastic SOL 


N74F655AD, N74F656AD 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


In 


Data inputs 


2.0/0.066 


40juA/40mA 


PI 


Parity input 


1.0/0.033 


20mA/20juA 


OEi, OE2 
OE 3 


3-State output enable inputs 
(active-Low) 


1.0/0.033 


20/uA/20juA 


Y n 


Data outputs (T655A) 


750/106.7 


15mA/64mA 


Y n 


Data outputs (T656A) 


750/106.7 


15mA/64mA 


2e» 2 


Parity outputs 


750/106.7 


15mA/64mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F655A 


0I1E 




Evcc 


OE 3 [T 




IU0E2 


pi E 




1U 


loU 




E^e 


HE 




H]Y 


I2E 




3BYi 


13 rr 




1]Y2 


UE 




13 y 3 


is CE 




H] Y 4 


•eQo 




IV5 


It E 




HI Y 6 


gndQI 




IUY7 






CD08061S 



F655A 



4 5 6 7 8 9 10 11 



11 



l «1 l 2 " 3 l 4 U « 6 >7 



OE, 
OE3 



Y Yi Y 2 Y 3 Y 4 Y 5 Y, Y 7 



TTTTTTIT 

20 19 18 17 16 15 14 13 





'F655A 




3 

1— — 

23 

2 

4 

5 

8 

7 

8 

9 

10 

11 






21 

22 

^20 
^-19 
^-18 
^17 
^16 
^-15 
^—14 
^-13 


P3 




2K 

3, 5, 6, 7, 8 (EVEN) 
9,10,11,12 

3, 5, 6, 7, 8 [ODD] 
9, 10, 11, 12 


>1 


EN4 






'"I 




Z5 4 V 


Z6 


27 


Z8 


Z9 


Z10 


Z11 


Z12 






LS10311S 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F656A 


0I1E 

oe 3 [t 




Uvcc 

Ml 0E 2 


pi rr 




nu 


loti 




E^ E 


hE 




11 Y 


12E 




31 Y1 


13E 




m y 2 


UE 




33 y 3 


isE 




3EY4 


is DS 




13Y 5 


ir m 




33 y 6 


qndQI 




!]Y7 









'F656A 



4 5 6 7 8 9 10 11 



>0 «1 *2 »3 >4 »5 «6 h 



OE, 
OE, 
OE3 



20 19 18 17 16 15 14 13 



'F656A 




3 — 

1 — 

23 

2 

5 

6 

7 

8 

9 

10 

11 






— 21 
— 22 

— 20 

19 

18 

17 

16 

15 

14 

13 


P3 




2K 

3, 5, 6, 7, 8 [EVEN] 
9, 10, 11, 12 

3, 5, 6, 7, 8 [ODD] 
9, 10, 11, 12 


s»1 


EN4 






h 


H 


Z6 4 V 


Z6 


Z7 


Z8 


Z9 


Z10 


Z11 


Z12 






LS10320S 
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LOGIC DIAGRAM FOR 'F655A 

(Non-Inverting for 'F656A Indicated by Symbol *) 



l,W 



&0) 



SjW 



R|(D 



-t» 



fOn 




FCh 



■* 



■*£ 







b- 



V.^) 



V(18> 
V(14) 
V(13) 



B 
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FUNCTION TABLE 



INPUTS 


DATA OUTPUTS 


Oil 


OE 2 


OE 3 


■n 


T655A 


T656A 


L 


L 


L 


L 


H 


L 


L 


L 


L 


H 


L 


H 


H 


X 


X 


X 


Z 


z 


X 


H 


X 


X 


Z 


Z 


X 


X 


H 


X 


z 


z 



INPUTS 


PARITY OUT- 
PUTS 


Number of inputs 
High (PI, I0-I7) 


2e 


So 


EVEN-0, 2, 4, 6, 8 


H 


L 


ODD-1, 3, 5, 7, 9 


L 


H 


Any 5E - High 


Z 


Z 



H - High voltage level 
L - Low voltage level 
X - Don't care 
Z - High-impedance state 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


>OH 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F655A, 'F655A 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC = MIN, 
V, L - MAX, 
V| H = MIN 


Ioh - -3mA 


±10%V CC 


2.4 






V 


±5%V C c 


2.7 


3.4 




V 


l H = -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


V C c - MIN, 
V| L = MAX, 
V| H = MIN 


Iol - 48mA 


±10%V C c 




0.35 


0.50 


V 


Iql ■ 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V C c = MIN, I, - l,K 




-0.73 


-1.2 


V 


li 


Input clamp current at 
maximum input voltage 


V C c - 0.0V, V, - 7.0V 






100 


MA 


Iih 


High-level input current 


In 


V C c - MAX, V| - 2.7V 






40 


ma 


PI,5En 


20 


ma 


IlL 


Low-level input current 


In 


V CC - MAX, V| - 0.5V 






-40 


/"A 


PI, C5En 


-20 


ma 


IOZH 


OFF-state output current, 
High-level voltage applied 


V CC - MAX, V - 2.7V 






50 


ma 


Iozl 


OFF-state output current 
Low-level voltage applied 


Vcc - MAX, V - 0.5V 






-50 


ma 


•os 


Short-circuit output current 3 


V C c - MAX, V - 0.0V 


-100 




-225 


mA 


Ice 


Supply current 
(total) 


ICCH 


V C c - MAX 




50 


80 


mA 


ICCL 




78 


110 


mA 


'ccz 










63 


90 


mA 



a 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F655A, 656A 


UNIT 


PARAMETER 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
In to Y n 


'F655A 


Waveform 1 


2.0 
1.0 


4.5 
2.5 


6.5 
4.0 


2.0 
1.0 


7.5 
4.5 


ns 


tpLH 
tpHL 


Propagation delay 
In to Y n 


•F656A 


Waveform 2 


2.0 
2.5 


4.0 
5.5 


6.5 
7.0 


2.0 
2.5 


7.0 
7.5 


ns 


tPLH 
tpHL 


Propagation delay 
Into 2 E , 2 


Waveform 1, 2 


5.5 
5.5 


10.0 
11.0 


13.0 
14.5 


5.5 
5.5 


14.0 
16.5 


ns 


tpZH 
tpZL 


Output enable time to 
High or Low level 


Waveform 3 
Waveform 4 


4.0 
4.0 


7.0 
8.0 


10.5 
11.0 


4.0 
4.0 


11.5 
12.0 


ns 


tpHZ 
tpLZ 


Output disable time from 
High or Low level 


Waveform 3 
Waveform 4 


1.5 
2.0 


4.5 
5.0 


8.0 
8.0 


1.5 
2.0 


9.0 
9.0 


ns 
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AC WAVEFORMS 



Yn,£ E ,£o 



JF- V 

•tp HL *. «4 P 



"•IpiH* 



* ! PLH 



\l» 



Yn,2E,2o 






Waveform 1. Clock to Output Delays 
and Clock Pulse Width 



Waveform 2. Propagation Delay for l n to Y n , 2 E , So 



\l 



/ 



V n ,Vn.2E,2 






"\: 



/==" 



r v QH-o- 



i. 



~\i 



h 



~ v OL + 3V 

WF0607MS 



Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



Waveform 4. 3-State Output Enable Time to Low 
Level and Output Disable Time From Low Level 



NOTE: For all waveforms, V M - 1.5V. 



TEST CIRCUIT AND WAVEFORMS 





£rt ^cl < r l 



7.0V NEGATIVE 

PULSE 



POSITIVE 
PULSE 



-tw- 



fcVM 




b— tTHLW) 
■— -tTLHOr) 



tTLH(tr)- 
tTHL(tf)- 



■ AMP (V) 



90% 
VM 



Test Circuit for 3-State Outputs 



-tw- 



V M «1.5V. 

Input Pulse Definition 




SWITCH POSITION 



TEST 


SWITCH 


tp|_Z 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
tTLH. t-THL Values should be less than or equal to the table 

entries. 
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FEATURES 

• High-impedance NPN base input 
for reduced loading (70/uA in 
High and Low states) 

• Ideal in applications where High 
output drive and light bus 
loading are required (l| L is 70juA 
vs FAST std of 600juA) 

• 24-pin plastic Slim dip (300-mil) 
package 

• Combines 'F245 and T280A 
functions in one package 

• 3-State outputs 

• Outputs sink 64mA 

• 15mA source current 

• Input diodes for termination 
effects 

DESCRIPTION 

The 'F657 contains eight non-inverting 
buffers with 3-State outputs and an 8-bit 
parity generator/checker, and is intend- 
ed for bus-oriented applications. The 
buffers have a guaranteed current sink- 
ing capability of 24mA at the A ports and 
64mA at the B ports. The Transmit/ 
Receive (T/R) input determines the di- 
rection of the data flow through the 
bidirectional transceivers. Transmit (ac- 
tive-High) enables data from A ports to B 
ports; Receive (active-Low) enables 
data from B ports to A ports. 

PIN CONFIGURATION 









T/ffrx 




24] 51 


AofT 




H| Bo 


Ai[T 




IB1 


AaE 




M B 2 


AaE 




Mb 3 


A 4 IT 




jEgnd 


VccLT 




H]g 


As E 




niB4 


A 6 D£ 




!]B5 


A 7 Qo 




lB 6 


ODD / EVEN El 




H]B7 


ERROR \n 




H] PARITY 






CDO5062S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F657 


8.0ns 


100mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F657N 


24-Pin Plastic SOL 


N74F657D 



NOTE: 

1. Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of thermal 
considerations for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A7 


A ports 3-State inputs 


3.5/0.117 


70uA/70juA 


Bo -B 7 


B ports 3-State inputs 


3.5/0.117 


70mA/70juA 


PARITY 


Parity input 


3.5/0.117 


70/M/70/JA 


T/R 


Transmit/receive input 


2.0/0.066 


40fiA/40uA 


ODD/EVEN 


Parity select 


1.0/0.033 


20/iA/20uA 


5E 


Output enable input (active-Low) 


2.0/0.066 


40/uA/40uA 


A0-A7 


A ports 3-State outputs 


150/40 


3mA/24mA 


B0-B7 


B ports 3-State outputs 


750/106.7 


15mA/64mA 


PARITY 


Parity output 


750/106.7 


15mA/64mA 


ERROR 


Error output 


750/106.7 


15mA/64mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





2345689 10 

I I I I I I l l 




1 — 

24 — 
11 — 


Ao Ai A2 A3 A4 A5 As A7 

T/R PARITY 

OE 

ODD/ EVEN 

ERROR 
Bo B1 B2 B3 B4 B5 Be B7 


— 13 
0—12 




l l I I I I I I 

21 20 19 18 17 16 15 14 


LS04693S 



T/R 1- 
5124. 

ODD/ 
EVEN 



T 



Ao 2' 
A, S- 

A, 4- 

A 3 5- 
A 4 6- 
A 5 •- 

Ae 9" 
Ay 10 - 



i ofo busbtoa! 

M- 1 BUS A TO B 

1 J 2|_2 HIQHZ J 


03 [EVEN] 
Q4[ODD] 

h r 


rl 


2K 


1,3 [EVEN] 
1,4[ODD] 
0,3 [EVEN] 
0,4 [ODD] 


V0 


Mi 































' 23 B 

• 22 B, 

■ 21 B 2 
' 20 B 3 
' 17 B 4 
' 16 B s 

' 15 B,, 

■ 14 B, 
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The Output Enable (OE) input disables both 
the A and B ports by placing them in a Hi-Z 
condition when the OE input is High. 

The parity select (ODD/EVEN) input gives the 
user the option of odd or even parity systems. 

The parity (PARITY) pin is an output from the 
generator/checker when transmitting from 
port A to B (T/R = High) and an_ input when 
receiving from port B to A (T/R = Low). 

When trans mitting (T/R = High) the parity 
select (ODD/EVEN) input is set, then the A 
port data is polled to determine the number of 
High bits. The parity (PARITY) output then 
goes to the logic state determined by the 
parity select (ODD/EVEN) setting and by the 
number of High bits on p ort A. F or example, if 
the parity select (ODD/EVEN) is set Low 
(even parity), and the number of High bits on 
port A is odd, then the parity (PARITY) output 
will be High, transmitting even parity. If the 
number of High bits on port A is even, then 
the parity (PARITY) output will be Low, keep- 
ing even parity. When in receive mode (T/ 
R = Low) the B port is polled to determine the 
number of High bits. 

If parity select (ODD/EVEN) is Low (even 
parity) and the number of Highs on port B is: 



FUNCTION TABLE 



NUMBER OF 

INPUTS THAT 

ARE HIGH 


INPUTS 


INPUT/ 
OUTPUT 


OUTPUTS 


OE 


T/R 


ODD/EVEN 


PARITY 




OUTPUTS MODE 


ERROR 


0, 2, 4, 6, 8 




H 
H 

L 
L 
L 
L 


H 
L 
H 
H 
L 
L 


H 
L 
H 
L 
H 
L 


Z 

z 

H 
L 

L 
H 


Transmit 
Transmit 
Receive 
Receive 
Receive 
Receive 


1, 3, 5, 7 




H 
H 
L 
L 
L 
L 


H 
L 
H 
H 
L 
L 


L 
H 
H 

L 
H 

L 


Z 
Z 
L 
H 
H 
L 


Transmit 
Transmit 
Receive 
Receive 
Receive 
Receive 


Don't care 


H 


X 


X 


Z 


Z 


Z 



H = High voltage level 
L - Low voltage level 
X ■ Don't care 
Z = High-impedance state 

(1) odd and the p arity (PARITY) input is High, 
then ERROR will be High, signifying no 



(2) even and the parity (PARITY) input is Low, 
then ERROR will be asserted Low, indicat- 
ing an error. 
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LOGIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of 

Unless otherwise noted these limits are over the operating free-air temperature 



the device, 
range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


<IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


A -A 7 


48 


mA 


B -B 7> PARITY, ERROR 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETEti 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 


A0-A7 






-3 


mA 


B0-B7, PARITY, ERROR 






-15 


mA 


lOL 


Low-level output current 


A0-A7 






24 


mA 


B0-B7, PARITY, ERROR 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


All Outputs 


V C c - MIN, 
V| L = MAX, 
V| H = MIN 


Ioh - -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Bo - B 7 , 
PARITY, 
ERROR 


loH = -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


A0-A7 


V C c = MIN, 
Vil = MAX, 
V| H = MIN 


Iql = 24mA 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Bo - B 7 , 
PARITY, 
ERROR 


Iql = 48mA 


±10%V CC 




0.40 


0.55 


V 


Iql ■ 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V CC = MIN, I, - l| K 




-0.73 


-1.2 


V 


l| 


Input current at 
maximum input 
voltage 


T/R, OE, 
ODD/EVEN 


V C c = 0.0V, V, = 7.0V 






100 


MA 


A0-A7 


V C c = MAX, V| = 5.5V 






2 


mA 


B0-B7 






1 


mA 


Iih 


High-level input current 


ODD/EVEN 


V C c = MAX, V| = 2.7V 






20 


MA 


T/R.OE 






40 


ma 


IlL 


Low-level input current 


ODD/EVEN 


V C c = MAX, V| = 0.5V 






-20 


ma 


T/R.OE 






-40 


HA 


•iH + l0ZH 


OFF-state current 

High level voltage applied 


A -A 7> 
Bo - B 7 , 
PARITY 


V C c = MAX, V = 2.7V 






70 


MA 


•lL + 'OZL 


OFF-state current 

Low level voltage applied 


V C c = MAX, V - 0.5V 






-70 


fiA 


>OZH 


OFF-state current 

High level voltage applied 




V C c = MAX, V| H = MIN, V = 2.7V 






50 


MA 


ERROR 


'OZL 


OFF-state current 

Low level voltage applied 


V C c = MAX, V| H - MIN, V = 0.5V 






-50 


ma 


•os 


Short-circuit 
output current 3 


A -A 7 


V C c = MAX 


-60 




-150 


mA 


B -B 7 


-100 




-225 


mA 


•cc 


Supply current (total) 


'CCH 


V CC - MAX 




90 


125 


mA 


•CCL 




106 


150 


mA 


'ccz 










98 


145 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 



February 5, 1987 



6-679 



Signetics FAST Products 



Product Specification 



Transceiver 



FAST 74F657 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

Vcc = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = soon 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A n to B n or B n to A n 


Waveform 2 


2.5 
3.0 


5.5 
6.0 


7.5 
7.5 


2.5 
3.0 


8.0 
8.0 


ns 


tp|_H 
tpHL 


Propagation delay 
A n to PARITY 


Waveform 1, 2 


7.0 
7.0 


10.0 
10.0 


14.0 
15.0 


7.0 
7.0 


16.0 
16.0 


ns 


tPLH 
tpHL 


Propagation delay 


Waveform 1, 2 


4.5 
4.5 


7.5 
8.0 


11.0 
11.5 


4.5 
4.5 


12.0 
12.5 


ns 


ODD/EVEN to PARITY, ERROR 


tPLH 
tpHL 


Propagation delay 


Waveform 1, 2 


8.0 
8.0 


14.0 
14.0 


20.5 
20.5 


7.5 
7.5 


22.5 
22.5 


ns 


B n to ERROR 


tpLH 
tpHL 


Propagation delay 
PARITY to ERROR 


Waveform 1, 2 


8.0 
8.0 


11.5 
12.0 


15.5 
15.5 


7.5 
8.0 


16.5 
17.0 


ns 


tpZH 
tpZL 


Output enable time 2 
to High or Low level 


Waveform 3 
Waveform 4 


3.0 
4.0 


5.5 
7.0 


8.0 
9.5 


3.0 
4.0 


9.0 
11.0 


ns 


tpHZ 
tpi_Z 


Output disable time 
from High or Low level 


Waveform 3 
Waveform 4 


2.0 
2.0 


4.5 
4.0 


7.5 
6.0 


2.0 
2.0 


8.0 
6.5 


ns 



NOTE: 

1 . These d elay times reflect the 3-state recovery time only and not the signal through the buffers or the parity check circuitry. To assure VALID information at the 
ERROR pin, time must b e allowe d for the signal to propagate through the drivers (B to A), throu gh the pa rity check circuitry (same as A to Parity), and to the 
ERROR output after the ERROR pin has been enabled (Output Enable times). VALID data at the ERROR pin > (B to A) + (A to Parity) + (Output enable time). 

AC WAVEFORMS 



A n B n ODD/EVEN 
' ' PARITY 



Jf 



HpHL* 



\n 



PARITY, ERROR 



\ 



V M 



^PLH* 
L 



v M 



A n B n PARITY, ERROR 



*- ! PLM-»-| [*-tpHL-*»| 



Waveform 1. Propagation Delay for Inverting Outputs 



\ 



v M 



A n, Bn 

PARITY, ERROR 



♦PM2- 



Waveform 2. Propagation Delay for Non-Inverting Outputs 



r- 



r v QH- 



A n, Bn, 

PARITY, ERROR 



1 



•PLZ 



"V 



7^ 



- v OL + 3V 

WF06078S 



Waveform 3. 3-State Enable Time to High Level and 
Disable Time From High Level 



Waveform 4. 3-State Enable Time to Low Level and 
Disable Time From Low Level 



NOTE: For all waveforms, Vm = 1 .5V. 
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TEST CIRCUIT AND WAVEFORMS 




OV NEGATIVE -* Vm 

PULSE 



\ VM 




POSITIVE 
PULSE 



— tTHL(tf) 

— tTLH(tr) 



tTLH0r)-H 
tTHL(tf)— 



• AMP (V) 



90% 
VM 




- AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt ■ Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FEATURES 

• Simultaneous and independent 
Read and Write operations 

• Expandable to almost any word 
size and bit length 

• 3-State outputs 

DESCRIPTION 

The 'F670 is a 16-bit 3-State Register 
File organized as 4 words of 4 bits each. 
Separate Read and Write Address and 
Enable inputs are available, permitting 
simultaneous writing into one word loca- 
tion and reading from another location. 
The 4-bit word to be stored is presented 
to four data inputs. The Write Address 
inputs (WA and WB) determine the loca- 
tion of the stored word. When the Write 
Enable (WE) input is Low, the data is 
entered into the addressed location. The 
addressed location remains transparent 
to the data while the WE is Low. Data 
supplied at the inputs will be read out in 
true (non-inverting) form from the 3-State 
outputs. Data and Write Address inputs 
are inhibited when WE is High. Direct 
acquisition of data stored in any of the 
four registers is made possible by individ- 
ual Read Address inputs (RA and RB). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is 
Low. Data outputs are in the High-imped- 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F670 


10ns 


45mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F670N 


16-Pin Plastic SOL 


N74F670D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 3 


Data inputs 


1.0/1.0 


20juA/0.6mA 


W A , W B 


Write address inputs 


1.0/1.0 


20juA/0.6mA 


Ra, Rb 


Read address inputs 


1.0/1.0 


20/uA/0.6mA 


WE 


Write Enable input 


1.0/1.0 


20MA/0.6mA 


RE 


Read Enable input 


1.0/1.0 


20juA/0.6mA 


Q0-Q3 


Data outputs 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 

ance "OFF" state when the Read Enable tied together to increase the word capaci- 
input is High. This permits outputs to be ty to very large numbers. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



Did 




ivcc 


o 2 {T 




UDo 


D3GE 




HJ W A 


RbGE 




Uw B 


r aU 




12J wl 


2 E 




m si 


Q3LI 




Jo] Q o 


ghd\T 




13 °i 




TOP VIEW 




CD14620S 



14 13 4 5 15 1 2 



II 1 1 II II 


WaWbRaRbDoD, D 2 D 3 

WE 
RE 

Q Q n Q 2 Q 3 



TTT 









14 

13 
5^ 
4^ 

11^ 

12 ^ 

15 

1 
2 
3 


RAM4X4 

:h 

C4[WRITE] 
EN[READ] 

n r 


10 
9 

7 
6 


1A.4D 2AV 












LS11350S 
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Up to 1 28 devices can be stacked to increase up resistors to the outputs to increase the Ioh be active at the same time. Parallel expansion 

the word size to 512 locations by tying the 3- current available. Design of the Read Enable to generate n-bit words is accomplished by 

State outputs together. Since the limiting signals for the stacked devices must ensure driving the Enable and Address inputs of 

factor for expansion is the output High cur- that there is no overlap in the Low levels each device in parallel, 

rent, further stacking is possible by tying pull- which would cause more than one output to 

LOGIC DIAGRAM 



T^: 






->~r>- 



j^ 




i $ 



I 



D E Q . 



7^7] — . 



D E Q 



U 



D E Q 



ft_ 

D E Q 1 



ft. 



D E Q 




Vcc - Pin 16 
GND - Pin 8 
( ) - Pin Numbers 
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WRITE MODE FUNCTION TABLE 






OPERATING 
MODE 


INPUTS 


INTERNAL 
LATCHES* 


WE 


On 


Write data 


L 


L 


L 


L 


H 


H 


Data latched 


H 


X 


NC 



NOTES: 

H = High voltage level 
L = Low voltage level 
NC - No change 
X - Don't care 

* - The Write Address (Wa and W B ) to the "internal latches" must be stable while WE is Low for 
conventional operation. 



READ MODE FUNCTION TABLE 



OPERATING 
MODE 


INPUT 


INTERNAL 
LATCHES* 


OUTPUT 


RE 


On 


Read 


L 


L 


L 


L 


H 


H 


Disabled 


H 


X 


Z 



NOTES: 

H - High voltage level 
L - Low voltage level 
X - Don't care 

Z « High-impedance (OFF) state 

* - The selection of the "internal latches" by Read Address (Ra and Rb) are not constrained by 
WE or FH operation. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


hisi 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-3 


mA 


lOL 


Low-level output current 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN 
V| L =MAX 
V| H =MIN 


Ioh = MAX 


±10% V CC 


2.4 






V 


±5% V CC 


2.7 


3.3 




V 


Vol 


Low-level output voltage 


V C c = MIN 
V| L =MAX 
V, H =MIN 


Iql = MAX 


±10% Vcc 




0.35 


0.50 


V 


±5% V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V C c - MIN, I, - l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V, = 7.0V 






100 


MA 


Iih 


High-level input current 


Vcc - MAX, V, = 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c = MAX, V| - 0.5V 






-0.6 


mA 


'OZH 


OFF-state output current, 
High-level voltage applied 


V C c = MAX, V - 2.7V 






50 


MA 


tozi. 


OFF-state output current, 
High-level voltage applied 


Vcc = MAX, V = 0.5V 






-50 


ma 


'os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


V C c - MAX 




45 


60 


mA 



a 



NOTES: 

1. For conditons shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may 
raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los 
should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 500ft 


T A = 0°C to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
R A , Rb to Q n 


Waveform 2 






10.0 
10.0 






ns 


tpLH 
tpHL 


Propagation delay 
WE to Q n 


Waveform 1 






15.0 
15.0 






ns 


tpLH 
tpHL 


Propagation delay 
D n to Q n 


Waveform 1 






12.0 
12.0 






ns 


tpZH 
tpZL 


Output Enable time 
to High or Low Level 


Waveform 3 
Waveform 4 






8.0 
8.0 






ns 


tpHZ 
tpLZ 


Output Disable time 
to High or Low level 


Waveform 3 
Waveform 4 






8.0 
8.0 






ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 500ft 


T A = 0°C to +70°C 

V cc = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(«-) 


Setup time 

D n to positive going WE 


Waveform 2 






3.0 
3.0 






ns 


th(H) 
th(L) 


Hold time 

D n to positive going WE 


Waveform 2 






2.0 
2.0 






ns 


t s (H) 
t s (L) 


Setup time 

W A , Wb to negative going WE 1 


Waveform 2 






4.0 
4.0 






ns 


th(H) 
th(L) 


Hold time 

W A , Wb to positive going WE 1 


Waveform 2 






1.0 
1.0 






ns 


t w (H) 
tw(L) 


RE Pulse width 
High or Low 


Waveform 3 






8.0 
8.0 






ns 


t w (H) 
tw(D 


WE Pulse width 
High or Low 


Waveform 2 
RE < 0.8V 






8.0 
8.0 






ns 


tlatch 


Latch time for new data 2 


Waveform 2 






5.0 






ns 



NOTES: 

1. Write A ddress setup time will protect the data written into the previous address. If protection of data in the previous address is not required, setup 
time for Write Address to WE can be ignored. Any address selection sustained for the final 30ns of the WE pulse and during hold time for Write 
Address to WE" will result in data being written into that location. 

2. Latch time is the time allowed for the internal output of the latch to assume the state of the new data. This is important only when attempting to 
read from location immediately after that location has received new data. This parameter is measured from the falling edge of WE to the rising or 
falling edge of Ra or R B . RE must be Low. 
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AC WAVEFORMS 



-F- V 



Vlh *• 



-*PHL— 



\ 



f 



On 



/ * 



I' 



Waveform 1. Propagation Delay, Write Enable and Data to Outputs 

MOTE: V M -1.5V. 
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AC WAVEFORMS (Continued) 



Setup and Hold Time for Write Address 
to Write Enable and Data to Write Enable 



Data Latch Time 



Propagation Delay for Read Address to Output 




^^j 



-^TCH- 



)EOfi 



tpHL 



*PLH 



°n 



\ 



Wl 



I 






Waveform 2. Data Setup and Hold Times, Write Address to Write Enable and Data to Write Enable, 
and Propagation Delay Read Address to Output 



/F 



-*- f PZH-^ 



On 



^" V / 



"**PH2*> 



f- 



°n 



\1 /f~ V OL+ 0.3V 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: Vm-1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 




t— o 7 OV NEGATIVE 

PULSE 




Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 





V M -1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Ri_ * Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



o 
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FEATURES 

• Serial-to-parallel converter 

• 16-bit serial I/O shift register 

• 16-bit parallel-out storage register 

• Recirculating serial shifting 

• Recirculating parallel transfer 

• Common serial data I/O pin 

• Available in 300mil-wide 24-Pin 
Slim DIP package 

DESCRIPTION 

The 'F673A contains a 16-bit serial-in/ 
serial-out shift register and a 16-bit par- 
allel-out storage register. A single pin 
serves either as an input for serial entry, 
or as a 3-State serial output. In the 
serial-out mode, the data recirculates in 
the shift register. By means of a sepa- 
rate clock, the contents of the shift 
register are transferred to the storage 
register for parallel outputting. The con- 
tents of the storage register can also be 
parallel loaded back into the shift regis- 
ter. A High-signal on the Chip Select 
input prevents both shifting and parallel 
transfer. The storage register may be 
cleared via STMR. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F673A 


130MHz 


106mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F673N 


24-Pin Plastic SOL 


N74F673D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


C3 


Chip select input (active-Low) 


1.0/1.0 


20//A/0.6mA 


SHCP 


Shift Clock Pulse input 
(active falling edge) 


1.0/1.0 


20/uA/0.6mA 


STMR 


Store Master Reset input (active-Low) 


1.0/1.0 


20/xA/0.6mA 


STCP 


Store clock pulse input 


1.0/1.0 


20juA/0.6mA 


R/W 


Read/Write input 


1.0/1.0 


20/uA/0.6mA 


Sl/O 


Serial data input or 


3.5/1.0 


70jLtA/0.6mA 


3-State serial output 


50/33 


1.0mA/20mA 


Q0-Q5 


Parallel data outputs 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST unit load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









cs|T 




ElVcc 


SHCPfT 




HO* 


R/W [J 




UQ14 


stmrE 




ID Q13 


STCPpT 




UQ12 


SI/OpT 




mo™ 


QbE 




HQ10 


©id 




13 09 


Q 2 |T 




m°B 


Q3Q0 




Do? 


Q4QT 




jgOe 


GN0 [J2 




iuq s 




TOP VIEW 




CD14510S 



cs 

SHCP 
R/W 
STMR 
STCP 



Q < 



Q3 Q5 Q7 Q9 Q11 Q13 Q15 
iQiO-2 Q4 Qe Q8 Q10 Q12 Q14 



I III 1 1 1 Ml I 

7 8 9 10111314151617181920212223 



Vcc = Pm 24 
GND = Pin 12 











_,.. SRQ16 
R10 

> 8«W1)C9 

3- ,k % 

Q8 


• «» 6 


7 
8 

9 

10 

11 
13 

15 
16 

ir 

18 

19 

20 


■ 7,3,40 
•11,3,40 


90 '0211 


-12,3,40 


90 10Z12 






















































26,3,40 ZS 


90 10Z26 






LS09570S 
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FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one of 
four modes, as indicated in the Shift Register 
Operations Table. A High signal on the Chip 
Select (CS) input prevents clocking and forc- 
es the Serial Input/Output (Sl/O) 3-State 
buffer into the High-impedance state. During 
serial shift-out operations, the Sl/O buffer is 
active (i.e., enabled) and the output data is 
also recirculated back into the shift register. 
When parallel loading the shift register from 
the storage register, serial shifting is inhibited. 

The storage r egister has an asynchronous 
Master Reset (STMR) input that overrides all 
other inputs and forces the Q0-Q15 outputs 
Low. The storage register is in the Hold mode 
whether CSor the Read/Write (R/W) input is 
High. With CS and R/W both Low, the stor- 
age register is parallel loaded from the shift 
register. 

To prevent false clocking of the shift register, 
SHCP should be in the Low state during a 
Low-to-High transition of CS. To prevent false 
clocking of the storage register, STCP should 
be Low during a High-to-Low transition of CS 
if R/W is Low, and should also be Low during 
a High-to-Low transition of R/W if CS is Low. 



FUNCTIONAL BLOCK DIAGRAM 



STORAGE REGISTER 
OPERATIONS TABLE 



CONTROL INPUTS 


OPERATING 
MODE 




CS 


R/W 




STMR 


STCP 


L 

H 
H 
H 


X 

H 
X 
L 


X 

X 

H 
L 


X 

X 
X 

r 


Reset; 

Outputs Low 
Hold 
Hold 
Parallel Load 



T = Low-to-High clock transition 



SHIFT REGISTER OPERATIONS TABLE 



CONTROL INPUTS 


Sl/O 
STATUS 


OPERATING MODE 


CS 


R/W 


SHCP 


STCP 


H 
L 


X 

L 


X 

1 


X 
X 


Hi-Z 
Data in 


Hold 
Serial load 


L 


H 


i 


L 


Data out 


Serial output 
with recirculation 


L 


H 


I 


H 


Active 


Parallel load; 
no shifting 



H = High voltage level 

L = Low voltage level 

X = Don't care 

4 = High-to-Low clock transition 



B 



s^>- 



I — ^~ 



'->- 



f€> 



J — »» Do 

°~~T""^— OCP 



Y 



:=0 



SHIFT REGISTER 



Q0-Q1S 



Q15 



N3- 



ifie 



D0-D15 

CP STORAGE REGISTER 
Q0-Q15 



i— ^o- 



>-^ 



Q0-Q15 



NOTE: 

This diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 




Sl/O 


48 


mA 




Q0-Q15 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 


Sl/O 






-3.0 


mA 


Q0-Q15 






-1.0 


mA 


lOL 


Low-level input current 


Sl/O 






24 


mA 


Q0-Q15 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



June 1987 



6-692 



Signetics FAST Products 



Preliminary Specification 



16-Bit Shift Register 



FAST 74F673A 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Q0-Q15 


V C c = MIN 
V| L =MAX 
V| H =MIN 


l0H--1mA 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Sl/O 


Ioh - -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


Vol 


High-level output voltage 


Q0-Q15 


V C c - MIN 
V| L = MAX 
V| H =MIN 


Iol = 20mA 


±10%Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Sl/O 


•ol = 24mA 


±10% Vcc 




0.35 


0.50 


V 


±5%V C c 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


Vcc = MIN, l| = Iik 




-0.73 


-1.2 


V 


h 


Input current at maximum 
input voltage 


V C c = MAX, V, - 7.0V 






100 


ma 


Iih 


High-level input current 


V C c = MAX, V, = 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c * MAX, V, = 0.5V 






-20 


ma 


Iozh 


High-level input current 


Sl/O only 


V C c = MAX, V = 2.7V 






50 


ma 


loZL 


Low-level input current 


V C c - MAX, V = 0.5V 






-50 


ma 


•os 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


•cc 


Supply current (total) 


'cch 


Vcc = MAX 








mA 


ICCL 






160 


mA 


Iccz 














mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequences of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



B 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L a 50012 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


130 








MHz 


tpLH 
tpHL 


Propagation delay 
STCP to Q n 


Waveform 1 


7.5 
9.5 


13 
16 


18 
22 






ns 


tpHL 


Propagation delay 
STMR to Q n 


Waveform 2 


6.0 


10 


14 






ns 


tpLH 
tpHL 


Propagation delay 
SHCP to Sl/O 


Waveform 1 


4.5 
5.0 


8.0 
9.0 


11 
12.5 






ns 


tpZH 
tpZL 


Output enable time 
CS or R/W to Sl/O 


Waveform 5 
Waveform 6 


3.0 
3.0 


5.0 
5.0 


7.0 
7.0 






ns 


tpHZ 
tpLZ 


Output disable time 
CS or R/W to Sl/O 


Waveform 5 
Waveform 6 


3.0 
3.0 


5.0 
5.0 


7.0 
7.0 






ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
CS or R/W to STCP 


Waveform 3 


7.0 
7.0 













ns 
ns 


th(H) 
th(L) 


Hold time, High or Low 
CS or R/W to STCP 


ts(H) 
t s (L) 


Setup time, High or Low 
Sl/O to SHCP 


Waveform 3 


3.0 
3.0 













ns 
ns 


th(H) 
th(L) 


Hold time, High or Low 
Sl/O to SHCP 


t s (H) 
ts(U 


Setup time, High or Low 
CS or R/W to SHCP 


Waveform 3 


5.0 
5.0 













ns 
ns 


th(H) 
th(D 


Hold time, High or Low 
CS or R/W to SHCP 


tw(H) 
tw(L) 


SHCP pulse width, High or 
Low 


Waveform 1 


4.0 
5.0 










ns 


t w (H) 
tw(L) 


STCP pulse width, High or 
Low 


Waveform 1 


5.0 
10 










ns 


tw(L) 




Waveform 2 


7.0 










ns 


STMR pulse width Low 


tree 


Recovery time 
STMR to STCP 


Waveform 2 


10 










ns 
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AC WAVEFORMS 



SHCP, v , 
STCP " 



-1%AX- 



•■^HL-* 



Qn,SI/0 



§E)(E3C 



— tPLH— 



jGZ 



kL 



Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Widths and Maximum Clock Frequency 



OS \ 
Sl/O, R/W ^ 



SHCP, STCP 



v w v M . 



— * 



•Vm v m 



-L t w(H ) V t w (L) -jh V M 



WF0632RS 

Waveform 3. Data and Select Setup and Hold Times 



cs, R/W 



3£ 



"\ 



v M 



JF 



-«w- 



J 



v M 



-^PHL- 



^ 



J 



Waveform 2. Store Master Reset Pulse Width, Master 

Reset to Output Delay and Master Reset to Clock 

Recovery Time 



x 



|- tpHZ - 



Jh 



-V OH -0.3V 



Waveform 4. 3-State Output Enable Time to High level 
and Output Disable Time From High Level 



3G 




Waveform 5. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: V M = 1 5V 
The shaded area indicates when the input is permitted to change for predictable output performance 



B 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



-tw- 







— tTHL(tf) 
*-tTLH(tr) 



. AMP (V) 



tTLH0r)-H r- 
tTHL(tf)— 



90% 
VM 



VM- 



-tw- 




Test Circuit for 3-State 
and Totem-Pole Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS: 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• 16-bit serial I/O shift register 

• 16-bit parallel-in/serial-out 
converter 

• Recirculating serial shifting 

• Common serial data I/O pin 

• Available In 300mil-wlde 24-pin 
Slim DIP package 

DESCRIPTION 

The 'F674 is a 16-bit shift register with 
serial and parallel load capability and 
serial output. A single pin serves alter- 
nately as an input for serial entry or as a 
3-State serial output. In the Serial-out 
mode the data recirculates in the regis- 
ter. Chip Select, Read/Write and Mode 
inputs provide control flexibility. 

FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one 
of four modes, as indicated in the Shift 
Register Operations Table. 

Hold— a High signal on the Chip Select 
(pB) input prevents clocking and forces 
the Serial Input/Output (Sl/O) 3-State 
buffer into the high-impedance state. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F674 


140MHz 


53 mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F674N 


24-Pin Plastic SOL 


N74F674D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 15 


Parallel data inputs 


1.0/1.0 


20juA/0.6mA 


cs 


Chip Select input 
(active-Low) 


1.0/1.0 


20juA/0.6mA 


CP 


Clock Pulse input 
(active-Low) 


1.0/1.0 


20/zA/0.6mA 


M 


Mode select input 


1.0/1.0 


20MA/0.6mA 


R/W 


Read/Write input 


1.0/1.0 


20//A/0.6mA 


Sl/O 


3-State serial data input or 
3-State serial output 


3.75/1.0 
150/33 


70juA/0.6mA 
3.0mA/20mA 



NOTE: 

1. One (1.0) FAST unit load is defined as: 20jxA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 









cs[T 




HJVcc 


c^n 




IDD16 


wwd 




m°» 


nc[7 




I3D13 


m[T 




U°12 


swoE 




UD11 


Do LI 




1]D10 


Did 




UD9 


D2CE 




m°8 


Dafjo 




1fi]D7 


D4QI 




hjo. 


GND UJ 




m°* 






CD07891S 



LOGIC SYMBOL 






7 8 9 10111314151617181920212223 
I I I I I I I I I I I I I I I I 




1—0 
2—0 
3 — 
5 — 


Do D 2 D 4 D 6 D 8 D 10 D 12 D 14 
p D 1 D 3 D 6 D r D w On D 13 D 18 

R/W 

M 

Sl/O 




GND = 


I 

6 

LS0960 

Pin 24 
Pin 12 


1S 



LOGIC SYMBOL (IEEE/IEC) 



s 

7 


& 

& 

LpJ 


RQ16 

EN 
>C4(W1/2)- 

r 


3.4D (0,1,2)40 


1 


3,40 










13 






li — 




16 
17 








il — 




— — 









±1 — 




22 






3,40 > V 
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Serial Load—6ata present on the Sl/O pin STORAGE REGISTER OPERATIONS TABLE 

shifts into the register on the falling edge of 
CP. Data enters the Q position and shifts 
toward Q 15 on successive clocks. 

Serial Output — the Sl/O 3-State buffer is 
active and the register contents are shifted 
out from Q15 and simultaneously shifted back 
into Qo- 

Parallel Load— data present on P - P15 are 
entered into the register on the falling edge of 
CP. The Sl/O 3-State buffer is active and 
represents the Q^ output. 

To prevent false clocking, CP must be Low 
during a Low-to-High transition of G§. 

LOGIC DIAGRAM 



CONTROL INPUTS 


Sl/O 
STATUS 


OPERATING MODE 


CS 


R/W 


M 


CP 


H 

L 


X 
L 


X 
X 


X 
X 


Hi-Z 
Data in 


Hold 
Serial load 


L 


H 


L 


I 


Data out 


Serial output 
with recirculation 


L 


H 


H 


I 


Active 


Parallel load; 
no shifting 



H = High voltage level 

L = Low voltage level 

X = Don't care 

i = High-to-Low clock transition 




(3) R/W ^_ 



Do - D 15 (7-11, 13-23) 



PE Dq-Du 



Q0-Ql5 



Qis-{> 



1=0 



V cc = Pm 24 
GND = Pm 12 
( ) = Pm numbers 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


<IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-3 


mA 


IOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc - MIN, 
V| L =MAX, 
V| H =MIN 


Ioh - MAX 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


Vol 


Low-level output voltage 


V C c = MIN, 
V| L =MAX, 
V| H = MIN 


Iql = MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V C c - MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = MAX, V, = 7.0V 






100 


fxA 


>IH 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


MA 


Iil 


Low-level input current 


V C c = MAX, V| - 0.5V 






-0.6 


mA 


•OZH 


OFF-state output current, 
High-level voltage applied 


Vcc = MAX, V = 2.7V 






70 


MA 


tozL 


OFF-state output current 
Low-level voltage applied 


V C c = MAX, V = 0.5V 






-600 


txA 


bs 


Short-circuit output current 3 


Vcc = MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


Vcc = MAX 




53 


84 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc * 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

Vcc = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum input frequency 


Waveform 1 


100 


140 








MHz 


tpLH 
tpHL 


Propagation delay 
CP to Sl/O 


Waveform 1 


4.5 
5.0 


8.0 
9.0 


11 
12.5 






ns 


tpZH 
tpZL 


Output enable time 
CS or R/W to Sl/O 


Waveform 3 
Waveform 4 


3.0 
3.0 


5.0 
5.0 


7.0 
7.0 






ns 


tpHZ 
tpi_Z 


Output disable time 
CS or R/W to Sl/O 


Waveform 3 
Waveform 4 


3.0 
3.0 


5.0 
5.0 


7.0 
7.0 






ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(L) 


Setup time, High or Low 
SIO to CP 


Waveform 2 


7.0 
7.0 










ns 


th(H) 
th(L) 


Hold time, High or Low 
Sl/O to CP 


Waveform 2 














ns 


t s (H) 
ts(L) 


Setup time, High or Low 
P n to CP 


Waveform 2 


3.0 
3.0 










ns 


th(H) 
th(L) 


Hold time, High or Low 
P n to CP 


Waveform 2 














ns 


t s (H) 
ts(U 


Setup time, High or Low 
R/W or CS to CP 


Waveform 3 


5.0 
5.0 










ns 


th(H) 


Hold time, High or Low 
R/W or CS to OP 


Waveform 3 














ns 


tw(H) 
tw(L) 


CP pulse width 
High or Low 


Waveform 1 


4.0 
5.0 










ns 



AC WAVEFORMS 



- 1rt MAX- 




N^_y 



Sl/O, P n> 
R/W, CS 



■v M 




--t 8 <L)- 



J? 






f» V M 7 ^ 



Waveform 1. Clock to Output Delays 
■ - - ■ Widtr 



and Clock Pulse Width 



cs, R/W 



a 



3( 



/ 



CS, R/W 



Waveform 2. Data Setup and Hold Times 



-Vqh-0.3V 




\ 




Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



NOTE: For all waveforms, V M = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



VM; 
10%- 




— tTLH(tr) 




tTHL(tf)-^ 






— 


^•90% 




90%i 






VM 




VM^ 


k 






— t w — 




)\ 


r 10% 



Test Circuit for 3-State Outputs 



Vy = 1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zq-ut 

of pulse generators. 



Q 
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FEATURES 

• Serial-to-parallel converter 

• 16-bit serial I/O shift register 

• 16-bit parallel-out storage register 

• Recirculating parallel transfer 

• Expandable for longer words 

• Available in 300mil-wide 24-pin 
Slim DIP package 

DESCRIPTION 

The 'F675 contains a 16-bit serial-in/ 
serial-out shift register and a 1 6-bit par- 
allel-out storage register. Separate serial 
input and output pins are provided for 
expansion to longer words. By means of 
a separate clock, the contents of the 
shift register are transferred to the stor- 
age register. The contents of the storage 
register can also be loaded back into the 
shift register. A High signal on the Chip 
Select input prevents both shifting and 
parallel loading. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F675 


130MHz 


106mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F675N 


24-Pin Plastic SOL 


N74F675D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


SI 


Serial data input 


1.0/1.0 


20juA/0.6mA 


cs 


Chip Select input (active-Low) 


1.0/1.0 


20MA/0.6mA 


SHCP 


Shift clock pulse input 
(active falling edge) 


1.0/1.0 


20/uA/0.6mA 


STCP 


Store clock pulse input 
(active rising edge) 


1.0/1.0 


20juA/0.6mA 


R/W 


Read/Write input 


1.0/1.0 


20juA/0.6mA 


SO 


Serial data output 


50/33 


1.0mA/20mA 


Q0-Q15 


Parallel data outputs 


50/33 


1.0mA/20mA 



NOTE: 

1 One (1 0) FAST Unit Load is defined as. 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 









cs[T 




HVcc 


shcp|T 




l]Qi 5 


n/w [T 




UQ14 


s.[7 




i]Qi3 


stcp[T 




1Q» 


so LI 




U Q ii 


QoLT 




UO10 


QiLI 




m Q * 


Q 2|I 




m°* 


Q3Q0 




u°7 


Q4Q1 




U Q 6 


GND fj| 




13]Q S 




TOP VIEW 




CD14530S 



Qq Q2 Q4 Qt Qs Q10 Ql2 Ql4 S( 



ii i i 1 1 rni 1 1 urn 

' 9 10 11 13 14 15 16 17 18 19 20 21 22 23 6 



Vcc = Pm 24 
GND = Pin 12 



LOGIC SYMBOL (IEEE/IEC) 








STCP^L 

SHCP^-*- 

Sl — 


SRG16 
>7(0/1)C8 _ 

„^ TO HOLD 1 
" } M— 1 SHIFT RIGHT 
'J 3 2 SHIFT RIGHT 
& 1 I 3 PARALLEL LOAD 
|EN6 - 1 

G7 5 

&C4/3 — fc> 

LZj ,_J 


-5 SO 

~Z-Q 

— Q « 

— Q 9 

-So" 


3,4D 
■10,3,4D 


80 9Z10 


•11,3,4D 


8D 9211 






















































26,3,4D 26 


8D 9Z26 






LS10300S 



June 1987 



6-702 



Signetics FAST Products 



Preliminary Specification 



16-Bit Shift Register 



FAST 74F675 



FUNCTIONAL BLOCK DIAGRAM 



(DCS 



H>- 



(4) Sl- 
tS) SHCP- 



(3)R/W ^- 

(5)STCP ^- 



K> 



:=0 



T 



PE P0-P15 



Q0-Q15 



Q15 



k> 



Vcc - Pm 24 
GND - Pin 12 
( ) - Pin Numbers 



FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one of 
four modes, as determined by the signals 
applied to the Chip Select (CS), Read/Write 
(R/W) and Store Clock Pulse (STCP) inputs. 
State changes are indicated by the falling 
edge of the Shift Clock Pulse (SHTJP). In the 
Shift-right mode, data enters Do from the 
Serial Input (SI) pin and exits from Q15 via the 
Serial Data Output (SO) pin. In the Parallel 
Load mode, data from the storage register 
outputs enter the shift register and serial 
shifting is inhibited. 

The storage register is in the Hold mode 
when either CS or R/W is High. With CS and 
R/W both Low, the storage register is parallel 
loaded from the shift register on the rising 
edge of STCP. 

To pre vent false clocking of the shift register, 
SHCP should be in the Low state during a 
Low-to-High transition of CS. To prevent false 
clocking of the storage register, STCP should 
be Low during a High-to-Low transition of CS 
if R/W is Low, and should also be Low during 
a High-to-Low transition of R/W if CS is Low. 



O0-D15 



Q0-Q15 



-► SO (6) 



,,16 
Q0-Q15 (7-11, 13-23) 



REGISTER 
OPERATIONS TABLE 


CONTROL INPUTS 


OPERATING 
MODE 


CS 


R/W 




STCP 


SHCP 


H 
L 
L 


X 

L 
H 


X 

i 
i 


X 
X 

L 


Hold 

Shift right 
Shift right 


L 


H 


I 


H 


Parallel load; 
No shifting 



STORAGE REGISTER 
OPERATIONS TABLE 



INPUTS 


OPERATING MODE 


CS 


R/W 




STCP 


H 
L 

L 


X 

H 
L 


X 
X 

t 


Hold 
Hold 
Parallel load 



H = High voltage level 

L = Low voltage level 

X = Don't care 

t - Low-to-High clock transition 
I =■ High-to-Low clock transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 


PARAMETER 






LIMITS 


UNIT 


TEST CONDITIONS 1 


Mln 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, Vil - MAX, 
V| H = MIN, l H-1mA 


±10% Vcc 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, V| L = MAX, 
V| H - MIN, Iql - 20mA 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC - MIN, l|-l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V CC - MAX, V, = 7.0V 






100 


A*A 


Iih 


High-level input current 


V CC = MAX, V, - 2.7V 






20 


PA 


IlL 


Low-level input current 


V CC - MAX, V, - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V CC - MAX 


-60 




-150 


mA 


'cc 


Supply current (total) 


V C c - MAX 




106 


160 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Mln 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


130 








MHz 


tpLH 
tpHL 


Propagation delay 
STCP to Q n 


Waveform 1 


7.5 
9.5 


13 
16 


18 
22 






ns 


tpLH 
tpHL 


Propagation delay 
SHCP to SO 


Waveform 1 


4.5 
5.0 


8.0 
9.0 


11 
12.5 






ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(D 


Setup time, High or Low 
CS or R/W to STCP 


Waveform 2 


7.0 
7.0 










ns 


th(H) 
th(L) 


Hold time, High or Low 
C§ or R/W to STCP 


Waveform 2 














ns 


ts(H) 
t s (L) 


Setup time, High or Low 
SI to SFiUP 


Waveform 2 


3.0 
3.0 










ns 


th(H) 
th(U 


Hold time, High or Low 
SI to SHSP 


Waveform 2 














ns 


ts(H) 
ts(L) 


Setup time, High or Low 
R/W or CS to §HGP 


Waveform 2 


5.0 
5.0 










ns 


th(H) 
th(L) 


Hold time, High or Low 
R/W or CS to §HCP 


Waveform 2 














ns 


t w (H) 
tw(D 


SHCP pulse width, High or 
Low 


Waveform 1 


4.0 
5.0 










ns 


tw(H) 
tw(U 


STCP pulse width, High or 
Low 


Waveform 1 


5.0 
10 










ns 
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AC WAVEFORMS 



- 1/, MAX- 



— *PHL— 



i3B£Z>C 



■-•PLH-* 



~XL 



■v M v M . 



jd 




|4t t w (H) V tw(L) — jjf- V 



Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Widths and Maximum Clock Frequency 



Waveform 2. Data and Select Setup and Hold Times 



NOTE: V M = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 



TEST CIRCUIT AND WAVEFORMS 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



NEGATIVE 
PULSE 



VM 



-H h- tTHL(tf) 
— tTLH(tr) 




POSITIVE 
PULSE 



tTLH(«r)-H 
tTHL(tf)— 



90% 
VM 



VM 




Vm = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• 16-bit parallel-to-serial conversion 

• 16-bit serial-in, serial-out 

• Chip Select control 

• Power supply current 48mA 
typical 

• Shift frequency 110MHz typical 

• Available in 300mil-wide 24-pin 
Slim DIP package 

DESCRIPTION 

The 'F676 contains 16 flip-flops with 
provision for synchronous parallel or 
serial entry and serial output. When the 
Mode (M) input is High, information pres- 
ent on the parallel data (D - D15) inputs 
is entered on the falling edge of the 
Clock Pulse (CP) input signal. When M is 
Low, data is shifted out of the most 
significant bit position while information 
present on the Serial (SI) input shifts into 
the least significant bit position. A High 
signal on the Chip Select (CS) input 
prevents both parallel and serial opera- 
tions. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F676 


110MHz 


48mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F676N 


24-Pin Plastic SOL 


N74F676D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


es 


Chip Select input (active-Low) 


1.0/1.0 


20juA/0.6mA 


SI 


Serial data input 


1.0/1.0 


20juA/0.6mA 


M 


Mode select input 


1.0/1.0 


20/uA/0.6mA 


D -D 15 


Parallel data inputs 


1.0/1.0 


20juA/0.6mA 


CP 


Clock Pulse input (active falling edge) 


1.0/1.0 


20MA/0.6mA 


SO 


Serial data output 


50/33 


1 mA/20mA 



NOTE: 

1. One (1.0) FAST unit load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



D 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









cs[T 




HOvcc 


cp[T 




IUD15 


nc[T 




m 014 


si|T 




13 D« 


M[T 




2JD012 


soU 




19J D11 


Do|T 




I8JD10 


Did 




S]D» 


D 2 [J 




16] Ds 


D3Q0 




UO7 


D4E1 




T*1 D « 


GNOQI 




UD5 






CD07910S 



7 8 9 10111314151617181920212223 

lllllllllll 



Do D 2 D4 D 6 D 8 D 10 D« D14 
CS Di D3 D 6 D7 D9 D11 D13 D15 
CP 









7 

8 


.L. 8W,e 
ITS 

&&C3/1-** 

t r 


6 


2, 3D 




10 
11 
12 
13 
14 
18 
18 
17 
18 
19 
20 
21 
22 






























* 


2,30 


1,30 
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The 16-bit shift register operates in one of 
three modes, as indicated in the Shift Regis- 
ter Operations Table. 

HOLD — a High signal on the Chip Select 
(C§) input prevents clocking, and data is 
stored in the 16 registers. 

Shift/Serial Load — data present on the SI 
pin shifts into the register on the falling edge 
of CP. Data enters the Qo position and shifts 
toward Q^ on successive clocks, finally ap- 
pearing on the SO pin. 

Parallel Load — data present on Po - P15 are 
entered into the register on the falling edge of 
CP. The SO output represents the Q 15 regis- 
ter output. 

To prevent false clocking, CP must be Low 
during a Low-to-High transition of C5. 



FUNCTION TABLE 



CONTROL INPUT 


OPERATING MODE 


CS 


M 


CP 


H 
L 

L 


X 

L 
H 


X 

I 

I 


Hold 

Shift/serial load 
Parallel load 



H = High voltage level 

L = Low voltage level 

X = Don't care 

l = High-to-Low clock transition 

LOGIC DIAGRAM 



(5)M ^~ 

(1)CS— o^~ 



FO- 



(2)CP — 0^- 
(4) SI ^- 




Do-D 15 (7-11), (13-23) 



Do-D 15 

Q15 



-► SO (6) 



V CC - Pm 24 
GND = Pin 12 
( ) = Pin numbers 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V 0H 


High-level output voltage 


V CC - MIN, V, L - MAX, 
V| H - MIN, Ioh = MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, V| L - MAX, 
V| H - MIN, Iol - MAX 


±10%Vcc 




0.35 


0.50 


V 


±5%V C c 




0.35 


0.50 


V 


V, K 


Input clamp voltage 


V CC = MIN, l| - l| K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


Vcc - MAX, V| - 7.0V 






100 


MA 


Iih 


High-level input current 


V CC - MAX, V| - 2.7V 






20 


A*A 


Iil 


Low-level input current 


Vcc » MAX, V| - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


Vcc = MAX 




48 


72 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V C c = + 5.0 V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 


110 




90 




MHz 


tpLH 
tPHL 


Propagation delay 
CP to SO 


Waveform 1 


4.5 
5.0 


8.0 
7.0 


11 
12.5 


4.5 
5.0 


12 
13.5 


ns 



B 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(U 


Setup time, High or Low 
SI to CP 


Waveform 2 


4.0 
4.0 






4.0 
4.0 






th(H) 
th(U 


Hold time, High or Low 
SI to CP 


Waveform 2 


4.0 
4.0 






4.0 
4.0 






t s (H) 
ts(U 


Setup time, High or Low 
D n CP 


Waveform 2 


3.0 
3.0 






3.0 
3.0 






th(H) 
th(U 


Hold time, High or Low 
D n to Up 


Waveform 2 


4.0 
4.0 






4.0 
4.0 






t s (H) 
ts(U 


Setup time, High or Low 
M to CP 


Waveform 2 


8.0 
8.0 






8.0 
8.0 






th(H) 
th(U 


Hold time, High or Low 
M to CP 


Waveform 2 


2.0 
2.0 






2.0 
2.0 






t s (L) 


Setup time, Low 
C§ to Up 


Waveform 2 


10.0 






10.0 






th(H) 


Hold time, High 
CS to CP 


Waveform 2 


10.0 






10.0 






tw(H) 
tw(L) 


CP pulse width 
High or Low 


Waveform 1 


4.0 
6.0 






4.0 
6.0 







AC WAVEFORMS 



.*— W » | « t w (H) — »>j 
~H *PLH Y*~ ■ 

_£ 



\'M 





Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Widths and Maximum Clock Frequency 



Waveform 2. Propagation Delay for Data to Output, 
Data and Select Setup, and Hold Times 



E:V M -1.5V. 



The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 



Vcc 



PULSE 
GENERATOR 



V|N VOUT 

(O) I O.U.T. (5) t 1 

*T< * | ' Cl?n *R L 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




— tTHL(M) 
— tTLH(tr) 



tTLH(lr)-H 
tTHL(t»)— 



• AMP (V) 



90% 
VM 



90%- 
VM- 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



B 
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74F711 Quint 2-to-1 Data Selector Multiplexer (3-State) 
74F712 Quint 3-to-1 Data Selector Multiplexer 
Preliminary Specification 



FEATURES for 74F711 

• Consists of five 2-to-1 multiplexers 

• Equivalent to two f F257s 

• Designed for address multiplexing 
of dynamic RAM and other 
applications 

• 3-State outputs sink 64mA 



FEATURES for 74F712 

• Consists of five 3-to-1 multiplexers 

• Equivalent to four T157s 

• Designed for address multiplexing 
of dynamic RAM and other 
applications 

• Outputs sink 64mA 

DESCRIPTION 

The 'F711 consists of five 2-to-1 multi- 
plexers designed for address multiplexing 
dynamic RAMs and other multiplexing 
applications. The 'F711 has a common 
select(S) input and an Output Enable (OE) 
to control the 3-State outputs. The 3-State 
outputs source 15mA and sink 64mA. 

The 'F112 consists of five 3-to-1 multi- 
plexers designed for address multiplexing 
dynamic RAMs and other multiplexing 
applications. The 'F712 has two select 
(SO, S1) inputs to determine which set of 
five inputs will be propagated to the five 
outputs. 

PIN CONFIGURATION 



T711 


D . II 




M v cc 


D Ob[I 




19] Q 


Di.E 




HQi 


D ib|T 




Hl Q 2 


D 2a|T 




IUQ3 


D 2b rj; 




UQ4 


D 3a(I 




u\ S 


D 3 bE 




13] 61 


NC|T 




Hl D 4a 


GNDfjO 




1l] D 4b 




TOP VIEW 


CD14630S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F71 1 


5.5ns 


12mA 


74F712 


6.0ns 


24mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


Plastic 


DIP 


N74F711N 


Slim DIP 


N74F712N 


Plastic 


20-Pin SOL 


N74F711D 


24-Pin SOL 


N74F712D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



TYPE 


PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


'F711 


Dna. D n b 


Data inputs 


1.0/2.0 


20juA/ 1.2mA 


S 


Select input 


1.0/1.0 


20/zA/0.6mA 


OE 


Output Enable input 


1.0/1.0 


20juA/0.6mA 


Q0-Q4 


Data outputs 


750/106.7 


15mA/64mA 


■F712 


Dna. D n b, D nc 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


So, Si 


Select inputs 


1.0/1.0 


20/uA/0.6mA 


Q0-Q4 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load i 



defined as: 20/uA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 




T711 


1234567 8 11 12 




Ml M 






D 0a D 0b D 1a D 1b D 2a D 2b D 3a D 3b D 4a D 4b 




14 


S 




13 —O 


OE 

Q Q, Q 2 Q 3 Q 4 






I I I I I 

15 16 17 18 19 

LS1 136 


S 


V C c = Pm 20 
GND = Pm 10 



LOGIC SYMBOL (IEEE/IEC) 



T711 



14 


M 


MUX 






13,^ 


EN 




r 




J— 

3 
4 
5 
6 
7 
8 




15 




16 




17 








18 


11 
12 












19 
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LOGIC DIAGRAM for T711 



PIN CONFIGURATION 



D 0a D 0b D 1a D lb D 2a D 2b D 3a D 3b D 4a D 4b 

|i U Is U U U I7 Is I11I12 

MUX MUX MUX MUX MUX 




V C c = Pm 20 
GND = Pm 10 
NC = Pin 9 



T712 


DoaH 




13Vcc 


Ot.H 




IjDoc 


D2.H 




UDlc 


D3.H 




I3D 2 c 


D4aE 




UD3c 


°0bE 




H]D 4c 


DibE 




HJOfl 


P2bH 




13 Qi 


D3bE 




IUQ2 


D4bH 




IHQ3 


s in 




11 Q 4 


gndQ? 




in Si 




TOP VIEW 


CD14640S 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



11- 

13- 



F712 



1 6 23 2 7 22 3 8 21 4 9 20 5 10 19 

I I I I I I I I I I I I I I I 



D 0a D ObDoc D 1a D 1b D 1c D 2a D 2b D 2c D 3a D 3b D 3c D 4a D 4b D 4c 



1 — 1 — 1 — r 



V C c = Pm 24 
GND = Pin 12 





'F712 




11 


M1 MUX 




■\3 k 


M2 






H r 






6 




18 


23^ 

2 










7 




17 


22^ 

3 










8 




16 


21 












9 




15 


20 

5 










10 




14 


19^ 










LS11380S 



FUNCTION TABLE for 


'F711 


INPUTS 


OUTPUT 


S 


Of 


Dna 


Dnb 


On 


L 


L 


data a 


data b 


data a 


H 


L 


data a 


data b 


data b 


X 


H 


X 


X 


Z 



H = High voltage level 
L = Low voltage level 
X = Don't care 
Z = High-impedance 
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LOGIC DIAGRAM for 'F712 



D 0« D 0b D 0c DlaD 1fc 



23 U h 



D 2a °2b 

_kJl 



D 2c °3aD 3b D^. D 4 ,D 4b 



21 I4J9 



qr n-p n-p -rp - q 



18 

Go 



©4 

LD08710S 



Vcc - Pm 24 
GND - Pin 12 



FUNCTION TABLE for 'F712 








INPUTS 


OUTPUT 


So 


Si 


Dna 


Dnb 


Dnc 


On 


L 


L 


data a 


data b 


data c 


data a 


X 


H 


data a 


data b 


data c 


data c 


H 


L 


data a 


data b 


data c 


data b 



H * High voltage level 
L - Low voltage level 
X * Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


this table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


"IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELEC 


TRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN 

V| L - MAX 
V, H - MIN 


•oh - -3mA 


±10% V cc 


2.4 






V 


±5% Vcc 


2.7 


3.4 




V 


l0H = -15mA 


±10% V C c 


2.0 






V 


±5% V CC 


2.0 


3.3 




V 


Vol 


Low-level output voltage 


V CC = MIN 
V, L = MAX 

V| H - MIN 


Iol = 48mA 


±10% V C c 




0.40 


0.55 


V 


Iql " 64mA 


5% V CC 




0.40 


0.55 


V 


V|K 


Input clamp voltage 


V CC = MIN, l,-l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC - MAX, V| - 7.0V 






100 


MA 


Iih 


High-level input current 


Vcc = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level 
input current 


'F711 


Dna» Dnb 


V CC = MAX, V| = 0.5V 






-1.2 


mA 


others 






-0.6 


mA 


•OZH 


OFF-state output current, 
High-level voltage applied 


'F711 
only 


V CC = MAX, V = 2.7V 






70 


J"A 


•ozl 


OFF-state output current, 
Low-level voltage applied 


'F711 
only 


V CC =MAX, V o = 0.5V 






-70 


MA 


'os 


Short-circuit output current 3 


V CC = MAX 


-100 




-225 


mA 


•cc 


Supply current 
(total) 


'F711 


■cch 


V CC = MAX 




12 




mA 


•CCL 




12 




mA 


■ccz 




12 




mA 


'F712 


•cch 




18 




mA 


'CCL 




24 




mA 


Iccz 










30 




mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc ■ 5V\ T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V CC = 5.0V 
C L = 50pF 
R L = 50012 


T A = 0°C to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
D na> D nb to Q n 


Waveform 1, 2 






6.0 
6.0 




7.0 
7.0 


ns 


tpLH 
tpHL 


Propagation delay 
S to Q n 


Waveform 1 






9.5 
9.5 




10.0 
10.0 


ns 


tpZH 
tpZL 


Output Enable time 
OE to Q n 


Waveform 3 
Waveform 4 






7.0 
7.0 




8.0 
8.0 


ns 


tpHZ 
tpi_Z 


Output Disable time 
(51 to Q n 


Waveform 3 
Waveform 4 






6.0 
6.0 




6.5 
6.5 


ns 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 
V C c = 5.0V 
C L = 50pF 
R L = 50012 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
D na . Dnb. D nc to Q n 


Waveform 1, 2 






6.0 
6.0 




7.0 
7.0 


ns 


tpLH 
tpHL 


Propagation delay 
S , S-i to Q n 


Waveform 1 






11.0 
11.0 




10.0 
10.0 


ns 



AC WAVEFORMS 



B 



Dna' D nb.Dnc 
S n 



Jf 



V M 



\ 






v M 



»na- D nb« D nc 
S n 



••-tpHL-*" 



_^f to- 



r 



v M 



Waveform 1. Propagation Delay, Select and Busses 



OE 



\ 



J 



"-taw* 

Qn V V «- 






Waveform 2. Propagation Delay, Select and Busses 

; v m 



\ 



/ 



r V OH -0.3V 

^*» ov 



1 



— «p ZL - 



Qn 



A 



— tp LZ - 



V M 



¥k 



~n- 



V OL + 0.3V 

WF0607LS 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: V M -1.5V. 
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TEST CIRCUIT AND WAVEFORMS 



vcc 









•I 


I 






r 


O.U.T 




PULSE 
GENERATOR 


V 


N 


vo 


UT 










r 


T 




>c L 1 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



- AMP (V) 



VM 



-tTHLOf) 



tTLH(tr)-H K- 




*-tTLH(tr) 




tTHL(tf)— 






*— 


f90% 




90%i 






VM 


— tw— 


VM^ 


\ 


r 10% 



AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L * Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES for 74F723 

• Consists of four 3-to-1 
multiplexers 

• Equivalent to three 'F157s or 

F158s 

• Inverting or non-inverting data 
path capability by an Enable 
input 

• Designed for address 
multiplexing of dynamic RAM and 
other applications 

• Multiple side pins for V C c and 
GND to reduce lead inductance 
(improves speed and noise 
immunity) 

• 3-State outputs sink 64mA 



FEATURES for 74F725 

• Consists of four 4-to-1 
multiplexers 

• Equivalent to two 'F253s without 
3-State 

• Outputs sink 64MA 

DESCRIPTION 

The 'F723 consists of four 3-to-1 line 
multiplexers designed for address multi- 
plexing of dynamic RAMs and other 
applications. It can take place of either 
four T157s or 'F158s. 
PIN CONFIGURATION 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F723 


5.5ns 


28mA 


74F725 


6.0ns 


29mA 



ORDERING INFORMATION 



PACKAGE 


COMMERCIAL RANGE 
V CC = 5V±10%, T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F723N, N74F725N 


24-Pin Plastic SOL 


N74F723D, N74F725D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



TYPE 


PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


'F723 


Dna. Dnb 
Dnc 


Data inputs 


1.0/2.0 


20juA/ 1.2mA 


So, Si 


Select inputs 


1.0/1.0 


20juA/0.6mA 


E 


Enable input 


1.0/1.0 


20MA/0.6mA 


QE 


Output Enable input 


1.0/1.0 


20/uA/0.6mA 


Q0-Q3 


Data outputs 


750/106.7 


15mA/64mA 


'F725 


Dna. D nb 
Dnc D nd 


Data inputs 


1.0/1.0 


20jiA/0.6mA 


So, Si 


Select inputs 


1.0/1.0 


20/uA/0.6mA 


Q0-Q3 


Data outputs 


750/106.7 


15mA/64mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defind as: 20jliA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





T723 




HE 




13 OE 


DoaU 




m^a 


D ob[T 




22J D 3b 


D oc(T 




2l] D 3c 


Q od 




M Q 3 


qnd[T 




H3 V CC 


qnd|T 




lJD v cc 


DlaLI 




17] D 2a 


DibLX 




16]D2b 


D icQo 




3U D 2c 


Q1B1 




14] Q 2 


s oQI 




H]Si 






CD07333S 



T723 



2 3 4 8 9 10 17 16 15 23 22 21 



D 0a Dqc D 1b D 2a °2c ^35 
D 0b D ia D 1c D 2b D 3a D 3c 



24—« OE Q Q Qt Q 2 Q3 



11 14 20 



V C c - Pm 16, 19 
GND = Pin 6, 7 





'F723 




12— 

12 

1 
24JS, 

3 

4 

8 

9 

J3 

17[ 

16^ 

15^ 

23_ 

22 

2JL 


MUX 

Kfe] 

EN 4 
EN 5 

n r 


5 

11 

14 

20 


Ofifi A 5 V 
0^A4 












LS04991S 
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DESCRIPTION (Continued) 

Select (SO and S1) inputs control which line is 
to be selected, as defined in the Function 
Table for 'F723. The Enable(E) input, when 
Low, changes data path to inverting, and 

LOGIC DIAGRAM for T723 



when High, changes the data path to non- 
inverting. 

To improve speed and noise immunity, multi- 
ple side pins are used for Vcc and GND pins. 
The 3-State outputs sink 64MA. 



The 'F725 consists of four 4-to-1 line multi- 
plexers designed for general multiplexing pur- 
pose. The select (SO and S1) inputs control 
line is to be selected, as defined in the 
Function Table for 'F725. It can take place of 
two 'F253s without 3-State function. 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 
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FUNCTION TABLE for 


'F723 








INPUTS 


OUTPUT 


So 


Si 


E 


OE 


Dna 


Dnb 


Dnc 


Qn 


L 


L 


L 


H 


data a 


data b 


data c 




data a 


L 


L 


H 


H 


data a 


data b 


data c 


data a 


H 


L 


L 


H 


data a 


data b 


data c 




data b 


H 


L 


H 


H 


data a 


data b 


data c 


data b 


X 


H 


L 


H 


data a 


data b 


data c 




data c 


X 


H 


H 


H 


data a 


data b 


data c 


data c 


X 


X 


X 


L 


X 


X 


X 


Z 



H = High Voltage level 

L - Low voltage level 

X = Don't care 

Z = High-impedance "OFF" state 

LOGIC DIAGRAM for 'F725 
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FUNCTION TABLE for 


'F725 








INPUTS 


OUTPUT 


So 


Si 


Dna 


Dnb 


Dnc 


D nd 


Qn 


L 


L 


data a 


data b 


data c 


data d 


data a 


H 


L 


data a 


data b 


data c 


data d 


data b 


L 


H 


data a 


data b 


data c 


data d 


data c 


H 


H 


data a 


data b 


data c 


data d 


data d 



B 



H =» High voltage level 
L - Low voltage level 
X = Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F723, 74F725 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 
V| L = MAX, 
V| H = MIN 


l H = -3mA 


±10% Vcc 


2.4 






V 


±5% V cc 


2.7 


3.4 




V 


loH = -15mA 


±10% V cc 


2.0 






V 


±5% Vcc 


2.0 


3.3 




V 


Vol 


Low-level output voltage 


V C c = MIN, 
V| L = MAX, 
V| H = MIN 


Iol = 48mA 


±10% Vcc 




0.40 


0.55 


V 


Iql = 64mA 


5% V C c 




0.40 


0.55 


V 


V|K 


Input clamp voltage 


V C c = MIN, 

"l = IlK 






-0.73 


-1.2 


V 


h 


Input current at maximum input voltage 


V C c - MAX, 
V| = 7.0V 








100 


ma 


Iih 


High-level input current 


Vcc - MAX, 
V| = 2.7V 








20 


ma 


IlL 


Low-level 
input current 


•F723 


Dna. D nb 


V C c = MAX, V| = 0.5V 






-1.2 


mA 


others 






-0.6 


mA 


•ozh 


OFF-state output current, 
High-level voltage applied 


'F723 
only 


Vcc = MAX, V - 2.7V 






70 


MA 


'OZL 


OFF-state output current, 
Low-level voltage applied 


'F723 
only 


V C c = MAX, V = 0.5V 






-70 


ma 


bs 


Short-circuit output current 3 


V CC = MAX 


-100 




-225 


mA 


be 


Supply current 
(total) 


'F723 


bcH 


V CC = MAX 




28 




mA 


bcL 




26 




mA 


bcz 




30 




mA 


■F725 


•cch 




29 




mA 


Iccl 




28 




mA 


bcz 










30 




mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values Otherwise, prolonged shorting of a High output may 
raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los 
should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = 5.0V 

C L = 50pF, R L = 50012 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF, 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
D na . D nb , D nc to Q n 


Waveform 1, 2 






6.0 
6.0 




7.0 
7.0 


ns 


tpLH 
tpHL 


Propagation delay 
S , Si to Q n 


Waveform 1 






9.5 
9.5 




10.0 
10.0 


ns 


tpZH 
tpZL 


Output Enable time 
SE to Q n 


Waveform 3 
Waveform 4 






7.0 
7.0 




8.0 
8.0 


ns 


tpHZ 
tpLZ 


Output Disable time 
OE to Q n 


Waveform 3 
Waveform 4 






6.0 
6.0 




6.5 
6.5 


ns 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V C c = 5.0V 

C L = 50pF, R L = 50012 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF, 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 

Dna. D nb , D nc , D nd to Q n 


Waveform 1, 2 






6.0 
6.0 




7.0 
7.0 


ns 


tpLH 
tpHL 


Propagation delay 
So, Si to Q n 


Waveform 1 






9.5 
9.5 




10.0 
10.0 


ns 
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AC WAVEFORMS 



Dna«°nb.Dnc 



J 










Waveform 1. Propagation Delay, Select and Busses 
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Waveform 2. Propagation Delay, Select and Busses 
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Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



L-V OL + 0.3V 

WF0607LS 

Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: V M -1.5V. 



TEST CIRCUIT AND WAVEFORMS 
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Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 



a 



June 1987 



6-725 



Signetics 



FAST 74F732, 74F733 

Multiplexers 

T732 Quad Data Multiplexer, Inverting (3-State) 
'F733 Quad Data Multiplexer, Non-Inverting (3-State) 
Preliminary Specification 



FAST Products 



FEATURES 

• Quad 2-to-1 (two busses to one 
bus) Multiplexer 

• Data can flow in either direction 
between busses resulting in six- 
way data paths (A -» B, A -+ C, 
B -* A, B -> C, C -+ A, C -» B) 

• A built-in "break-bef ore-make" 
feature eliminates current 
glitches and simplifies PC board 
design 

• Output Enable for each bus to 
allow flexible contention control 

• 3-State outputs sink 64mA 

DESCRIPTION 

'F732/T733 are Quad Data Multiplexers 
designed to provide a simple means to 
control the flow of bidirectional data 
between three data busses. 

The 'F732/'F733 consist of four multi- 
plexers. Each multiplexer has three I/O 
( A n ,B n , C n ) P ' n s and one Output Enable 
(OEA, OEB, OEC) pin. There are 3 
Select (So,Si,S 3 ) pins to control data 
flow paths for all four multiplexers. 

PIN CONFIGURATION 









sod 
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TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F732 


8.0ns 


80mA 


74F733 


7.5ns 


85mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F732N, N74F733N 


20-Pin Plastic SOL 


N74F732D, N74F733D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A3 


Data inputs for Bus A 


3.5/1.0 


70/uA/0.6mA 


B0-B3 


Data inputs for Bus B 


3.5/1.0 


70juA/0.6mA 


C0-C3 


Data inputs for Bus C 


3.5/1.0 


70/uA/0.6mA 


S0-S2 


Select inputs 


1.0/1.0 


20/zA/0.6mA 


Sea, oeb, 

OEC 


Output enable inputs (active-Low) 


1.0/1.0 


20/zA/0.6mA 


A0-A3 


Data outputs for Bus A 


750/106.7 


15mA/64mA 


Bq- B3 


Data outputs for Bus B 


750/106.7 


15mA/64mA 


C0-C3 


Data outputs for Bus C 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20,jtiA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
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With the Select control, data can flow in the 
following directions between busses: A to B, 
A to C, B to A, B to C, C to A, C to B, A to B 
and C. 

A built-in "break-before-make" feature elimi- 
nates current glitches common to systems 
using 3-State transceivers to accomplish the 
same function. 



FUNCTION TABLE 








INPUTS 


OPERATING MODE 


So 


Si 


S 2 


OEA 


OEB 


OEC 


X 


X 


X 


H 


X 


X 


Bus A disabled except for input 


X 


X 


X 


X 


H 


X 


Bus B disabled except for input 


X 


X 


X 


X 


X 


H 


Bus C disabled except for input 


L 


L 


L 


X 


X 


L 


Data flow from Bus A to Bus C 


H 


L 


L 


L 


X 


X 


Data flow from Bus C to Bus A 


L 


L 


H 


X 


X 


L 


Data flow from Bus B to Bus C 


H 


L 


H 


X 


L 


X 


Data flow from Bus C to Bus B 


L 


H 


L 


X 


L 


X 


Data flow from Bus A to Bus B 


H 


H 


L 


L 


X 


X 


Data flow from Bus B to Bus A 


X 


H 


H 


X 


L 


L 


Data flow from Bus A to Bus B and Bus C 



H = High voltage level 
L = Low voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•OH 


High-level output current 






-3 


mA 


>OL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F32, 74F33 


UNIT 


Mill 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 
V| L = MAX, 
llH = MIN 


Ioh - -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


V CC = MIN, 
V| L - MAX, 
llH = MIN 


l H = -15mA 


±10%V C c 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


V CC - MIN, 
V| L - MAX, 
llH = MIN 


Iol = 48mA 


±10%V CC 




0.4 


0.55 


V 


Iql " 64mA 


±5%V CC 




0.4 


0.55 


V 


V|K 


Input clamp voltage 


V CC - MIN, I, = l,K 




-0.73 


-1.2 


V 


li 


Input clamp current at maximum 
input voltage 


V CC - MAX, V| - 7.0V 






100 


A*A 


Iih 


High-level input 
current 


5EA, OEB, ©EC, 
So -S3 


V CC - MAX, V t = 2.7V 






20 


]UA 


IlL 


Low-level input 
current 


OEA, OEB, OEC, 
S0-S2 


V C c = MAX, V| - 0.5V 






-0.6 


mA 


'ozh 

+ I|H 


OFF-state output 
current, High-level 
voltage applied 


A - A 3 , 

Bo - B3, Co - C3 


V CC = MAX, V -2.7V 






70 


MA 


bZL + IlL 


OFF-state output 
Low-level current, 
voltage applied 


A - A 3> 

Bq - B3, Cq - C3 


V CC = MAX, V - 0.5V 






-0.6 


mA 


bs 


Short-circuit output current 3 


V CC = MAX 


-100 




-225 


mA 


'cc 


Supply current 
(total) 


'F732 


'CCH 


V CC = MAX 






80 


mA 


'CCL 






110 


mA 


iccz 






100 


mA 


'F733 


'CCH 






70 


mA 


>CCL 






100 


mA 


'ccz 












90 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F732 


UNIT 


T A = +25°C 
V C c = +5.0V 
C L = 50pF, 

R L = soon 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF, 

R L = 500n 


Min 


Typ 


Max 


Min 


Max 


tpLH 
IPHL 


Propagation delay 

A n , B n> C n to B n , C n , A n 


Waveform 1, 2 


3.0 
3.0 


8.5 
8.5 


12.5 
12.5 


2.0 
2.0 


14.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
Si - A n , S 2 - C n 


Waveform 1 


3.0 
3.0 


9.0 
9.0 


13.0 
13.0 


2.0 
2.0 


15.0 
15.0 


ns 


tpZH 
tpZL 


Output enable time 

CEfi, 0£B, GEC to A n , B ni C n 


Waveform 3 
Waveform 4 


3.0 
3.0 


9.0 
9.0 


13.0 
13.0 


2.0 
2.0 


15.0 
15.0 


ns 


tpHZ 
tpi_Z 


Output disable time 

DEA, OES, OEC to A n , B n , C n 


Waveform 3 
Waveform 4 


2.0 
2.0 


6.0 
6.0 


10.0 
10.0 


2.0 
2.0 


12.0 
12.0 


ns 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F733 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

r l = soon 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

r l = soon 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 

A n , B n , C n to B n , C n , A n 


Waveform 1, 2 


2.0 
2.0 


7.5 
7.5 


12.5 
12.5 


2.0 
2.0 


14.0 
14.0 


ns 


tpLH 
tPHL 


Propagation delay 
Si-A n , S2-C n 


Waveform 1 


3.0 
3.0 


8.0 
8.0 


13.0 
13.0 


2.0 
2.0 


15.0 
15.0 


ns 


tpZH 
tpZL 


Output enable time 

5EA, OEB, DEC to A n , B n , C n 


Waveform 3 
Waveform 4 


3.0 
3.0 


9.0 
9.0 


13.0 
13.0 


2.0 
2.0 


15.0 
15.0 


ns 


tPHZ 
tpLZ 


Output disable time 

OEA, 5EB, 5EC to A n , B n , C n 


Waveform 3 
Waveform 4 


2.0 
2.0 


6.0 
6.0 


10.0 
10.0 


2.0 
2.0 




ns 
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AC WAVEFORMS 



S n 
A n ,B n ,Cn 



1 



V M 



\ 



■•-tpLH-*" 
An,Bn,Cn jf** 



VM 



■jf^M VyV 



—tpHL-*- 



X 



HpHL*" 



v M 



A n ,B n ,Cn 



-*PLH~ 



+ VM v M Jh AnorBn 



Waveform 1. Propagation Delay Select, Busses to Busses 



WF0754GS 

Waveform 2. Propagation Delay Busses to Busses 



OEA, OEB, OEC 



— tpZH — 



A n ,Bn,Cn 



OEA, OEB, die 



f 




VQH-03V 









- Vql + o.3V 

WF06654S 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 

NOTE: For all waveforms, V M = 1 .5V 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




— tJHL(tf) 

— tTLH(tr) 



tTLH(«r)-H 
tTHLOf)— ■ 



90% 
VM 



VM- 




AMP (V) 



Test Circuit for 3-State Outputs 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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This document contains Product specifications for the 74F764/765 and 
74F764-1/765-1, and Preliminary specification for the 74F764A/765A 



FEATURES 

• Allows two microprocessors to 
access the same bank of 
dynamic RAM 

• Performs arbitration, signal 
timing, address multiplexing, and 
refresh 

• 9 address output pins allow 
direct control of up to 256K 
dynamic RAMS 

• External address multiplexing 
enables control of 1Mbit (or 
greater) dynamic RAMs 

• Separate refresh clock allows 
adjustable refresh timing 

• F764/F764A/F764-1 have on-chip 
18-bit address input latch 

• F764/765, F764-1/765-1 allow 
control of dynamic RAMs with 
row access times down to 40ns 

• F764A/765A allow control of 
dynamic RAMs with row access 
times down to 30ns 

• F764/765, F764A/765A output 
drivers designed for incident 
wave switching 

• F764- 1/765-1 output drivers 
designed for first reflected wave 
switching 

DESCRIPTION 

The 74F764/765 DRAM Dual-ported 
Controller is a High-speed synchronous 
dual-port arbiter and timing generator 
that allows two microprocessors, micro- 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F764/765 


150MHz 


150mA 


74F764A/765A 


175MHz 


150mA 


74F764-1/765-1 


150MHz 


125mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE V CC = 5V ±10%, T A = 0°C to +70°C 


Plastic DIP 


74F764N, 74F765N, 74F764AN, 
74F765AN, 74F764-1N, 74F765-1N 


PLCC-44 


74F764A, 74F765A, 74F764AA, 
74F765AA, 74F764-1A, 74F765-1A 



controllers, or any other memory ac- 
cessing device to share the same block 
of DRAM. The device performs arbitra- 
tion, signal timing, address multiplexing, 
and refresh address generation, replac- 
ing up to 25 discrete devices. 

74F764 vs 74F765 

The F764, though functionally and pin- 
to-pin compatible with the F765, differs 
from the later in that it has an on-chip 
address input latch. This is useful in 
systems that have unlatched or multi- 
plexed address and data bus. 



74F764/765 vs 74F764A/765A 

The 74F764A/765A is a faster version 
of the F764/765. The F764/765, rated 
at a maximum clock frequency of 
100MHz, can control dynamic RAMs 
with row access times down to 40ns. 
The F764A/765A devices on the other 



hand are rated at 150MHz which trans- 
lates to control of 30ns dynamic RAMs. 

74F764/765, 74F764A/765A vs 
74F764-1/765-1 

The 74F764-1/765-1, though as fast as 
the 74F764/765, differs from the 
74F764/765 and 74F764A/765A in the 
following respects: 

a) they reduce the row address hold time 
by half-a-clock cycle, and 

b) their outputs are optimized for first 
reflected wave switching as opposed 
to incident wave switching. 

The specialized outputs eliminate the 
need for signal terminations inessentially 
all applications. 

All devices are available in 40-pin plastic 
DIP or 44-pin PLCC with pinouts de- 
signed to allow convenient placement of 
microprocessors, DRAMs, and other 
support chips. 



a 



February 5, 1987 



6-731 



853-0878 87491 



Signetics FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



PIN CONFIGURATION 





N Package 






A Package 




Ai[T 




wJrcp 




A10 [T 




HI wg 




A2QE 




38] GNT 


A« A3 A u ^ A 10 A, RCP WG GNT CASEN DTACK 


A11 [T 

A3 [J 




|3 CASEN 
3J0 OTACK 




mramrammi44if43ii42ir4iii4oi 




A 4 [7 




39JRAS 


A« \T 




Ml RAS 


A 13 [8 




MJMAo 


A4 [7 




M] MAo 


A 5 [? 




37jMA 1 


A13 [T 




M MAi 


Ai 4 |l0 




mJmAjj 


As |T 




32| MA 2 


VccQi 




35) GND 


A14 [lO 




TO GND 


A«|l2 




34JGND 


Vcc E 




13 MA3 


A i 5 |l3 




33JMA3 


As Q| 




iU MA 4 


^EI 




32JMA 4 


A15 [l| 




2§] MAs 


A islii 




3l|MA 5 


A 7 [l4 




27] MA 6 


A s|l6 




3$***, 


A 16 m 

A8 QI 

A17 Q| 




Ml MA 7 
HI MA 8 

H] cp 


A 1?E7 




29JMA7 




A A A,. NC NC SEL1 REQ2 CP NC MA D 




A »Qi 




23] SEL2 


REQ1 SEL2 


Aw rj| 




HI REQ2 


CD07450S 


SEL1 |20 




21] REQ1 








CD07460S 









LOGIC SYMBOL 



V C c -Pin 11 
GND = Pin 31 



N Package 



1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 



24- 
40- 



A, A 10 Aa A t1 A 3 A 12 A 4 A 13 A5 A t4 Ag A 15 A 7 A 16 A 8 A 17 A 9 A 18 



REQ1 
REQ2 
CP 
RCP 



MA, MA 3 MA S MA 7 
MAq MA 2 MA 4 MAg M 



SEL1 

SEL2 

RAS 

DTACK 

CASEN 

GNT 

WG 



-20 
-23 



34 33 32 30 29 28 27 26 25 
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PIN DESCRIPTION 



SYMBOL 


PINS 




NAME AND FUNCTION 


DIP 


PLCC 


TYPE 


Ai 
A 2 
A3 
A 4 
A 5 
A 6 
A 7 
A 8 
A 9 


1 
3 
5 
7 
9 
12 
14 
16 
18 


1 
3 
5 
7 
9 
12 
14 
16 
18 




Address inputs used to generate memory row address 


A10 
A11 
A12 
A13 
A14 
A15 

A16 

A17 

A18 


2 
4 
6 
8 
10 
13 
15 
17 
19 


2 
4 
6 
8 
10 
13 
15 
17 
19 




Address inputs used to generate memory column address 


RE^ 


21 


23 




Memory access request from Microprocessor 1 


REC5 2 


22 


24 




Memory access request from Microprocessor 2 


CP 


24 


26 




Clock input which determines the master timing 


RCP 


40 


44 




Refresh clock determines the period of refresh for each row after it is internally divided 
by 64 


SELi 


20 


22 


O 


Select signal is activated in response to active REQ1 input, indicating selection of 
Microprocessor 1 


Vcc 


11 


11 




Power supply +5V ±10% 


GND 


31 


34 
35 




Ground 


SEL 2 


23 


25 


O 


Select signal is activated in response to active REQ 2 input, indicating selection of 
Microprocessor 2 


MA 
MA 1 
MA 2 
MA 3 
MA 4 
MA 5 
MA 6 
MA 7 
MAq 


34 
33 
32 
30 
29 
28 
27 
26 
25 


38 
37 
36 
33 
32 
31 
30 
29 
28 




















Memory address output pins, designed to drive address lines of the DRAM 


GNT 


38 


42 





Grant output, activated upon start of a memory access cycle 


RAS 


35 


39 





Row address strobe, used to latch the row address into the bank of DRAM (to be 
connected directly to the RAS inputs of the DRAMs) 


WG 


39 


43 





Write Gate may be gated with the microprocessor's write strobe to perform an early 
write cycle 


CASEN 


37 


41 





Column Address Strobe Enable is used to latch the column address into the bank of 
DRAMs 


DTACK 


36 


40 





Data Transfer Acknowledge indicates that data on the DRAM output lines is valid or 
the proper access time has been met 
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ARCHITECTURE 

The 74F764/765 DRAM dual-ported control- 
ler is a synchronous device, with all signal 
generation being a function of the input clock 
(CP). 

The 'F764/765 arbitration logic is divided into 
two stages. The first stage controls which one 
of the two REQ inputs will be serviced by 
activating the corresponding SEL output. This 
arbitration takes place irrespective of whether 
or not a refresh cycle is in progress. The 
arbitration is accomplished by sampling the 
REQi and REQ2 inputs on different edges of 
the CP cl ock. R EQ-| is sampled on the rising 
edge and REQ 2 on the falling edge (refer to 
Figures 1 - 4). 

Therefore, if access to the DRAM is request- 
ed by both processors at the same time, the 
contention is automatically resolved. The in- 
ternal flip-flops of the device used in the 
arbitration process have been chosen for 
their immunity to metastable conditions. 

The second stage of arbitration selects be- 
tween the selected processor and any inter- 
nal refresh request. Refresh always has prior- 
ity and is serviced immediately after the 
current cycl$ is completed (if needed). This 
arbitration stage also indicates the start of an 
access cycle by asserting the GNT output. 

The Refresh Clock (RCP) input determines 
the period for each row. This clock may be 
held in the High state for external or no 
refresh applications. When used, a refresh 
request is internally generated every 64 RCP 
cycles. The refresh counter is incremented at 



the end of every refresh cycle, and provides 
the refresh address. 

Since SEL outputs indicate which one of the 
two memory accessing devices has been 
selected to be serviced, these provide an 
indication of which processor's address bus 
should be asserted at the controller address 
inputs. A Data Transfer Acknowledge 
(DTACK) signal is generated by the timing 
logic and eit her th is signal or GNT may be 
used with the SEL outputs to indicate the end 
or beginning of an access cycle for each 
processor. 



FUNCTIONAL DESCRIPTION 

As described earlier, the timing, arbitration, 
refresh and multiplexing functions provided 
by the controller are all derived from the CP 
input. The period of this clock for the F764/ 
765 and F764A/765A should be set equal to: 
(Tras(of the DRAM) + 16- 5)/4ns plus any 
system guard-band required. 

For the F764-1/765-1 the CP clock input 
period should be equal to: 
(Tras(of the DRAM) + 22-1 0)/4ns plus any 
system guard-band required. 

A microprocessor requests access to the 
DRAM by activating the appropriate REQ 
input. If a refresh cycle is not in process and 
the other request input is not active, the SEL 
output corresponding to the active REQ input 
will be asserted to indicate the selected 
processor. The GNT output then goes High to 
indicate the start of a memory access cycle. If 



however, a refresh cycle is in process, and 
there is only one active REQ input, the SEL 
output corresponding to the active input REQ 
will be asserted but the GNT output will not 
go High until after the completion of the 
refresh cycle (see Figures 10, 11, 14 and 15). 

When the device is servicing a memory ac- 
cess cycle and a memory access is also 
requested by the other proces sor b efore the 
current cycle is completed, the SEL output for 
the other processor will not be issued, though 
GNT is asserted at that time, because the 
other processor is performing an access 
cycle. This will ensure that there is no conten- 
tion on the address bus, i.e., the address bus 
is not driven by both processors at the same 
time. 

Following the comple tion o f the current mem- 
ory access cycle, t he SE L output correspond- 
ing to the awaiting REQ input will be asserted, 
followed by the GNT output. If however, there 
were any pending refresh requests, assertion 
of the GNT output will be held OFF until the 
refresh request has been serviced. 

When GNT goes High, the A1 -A-| 8 address 
inputs to the 'F764/F764A/F764-1 are 
latched internally and the A-i - Ag signals are 
propagated to the MA -MA 8 outputs. The 
address inputs are not latched by the 'F765/ 
F765A/F765-1 and therefore, A-j - A 9 inputs 
propagate directly to the MA - MA 8 outputs. 

A half-clock cycle is allowed for the address 
signals to propagate through to the outputs, 
after which the RAS output is asserted. 



BLOCK DIAGRAM 
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One clock cycle later, the A-io-A-| 8 latch 
outputs on the 'F764/F764A or Ai -A 18 
inputs to the 'F765/F765A are selected and 
propagated to the MAo-MA 8 outputs. This 
occurs half a clock cycle earlier on the F764- 
1 /765-1 (refer to Figures 3 and 4). The Write 
Gate (WG) output becomes valid at this time 
to indicate the proper time to gate the Write 
signal from the selected processor to the 
DRAM to perform an Early Write cycle. 

A half-clock cycle is again allowed for the 
A10-A1 8 signals to propaga te and s tabilize. 
CASEN then becomes valid. CASEN can be 
used as CAS output or decoded with Higher- 
order address signals to produce multiple 



CAS signals. After CASEN is valid, the con- 
troller will wait for 2V2 clock cycles before 
negating RAS, making a total RAS pulse 
width of approximately 4 clock cycles. Since 
this width matches the standard DRAM ac- 
cess time, the controller next asserts DTACK 
output, indicating that valid data is on the 
DRAM data lines or that a memory access 
cycle is complete. DTACK may be used to 
assert valid data transfer acknowledge for 
processors requiring this signal (i.e., the 
68000 family of processors). 

All controller output signals are held in this 
final state until the selected proc essor with- 
draws its request by driving its REQ input 



High. When the request is withdrawn, internal 
synchronization takes place, the controller 
output signals become inactive, and any 
pending memory access or refresh cycles are 
serviced. 

A refresh cycle is serviced by propagating the 
9 refresh counter address signals to the 
MA - MA 8 outputs. After a half-clock cycle 
the RAS output is asserted for four cycles 
and then nega ted for three clock cycles to 
meet the RAS precharge requirements of the 
DRAMs (see Figures 5 and 6). 



A' REQ 2 sampled 

A REQ 1 sampled 

^EL) triggered (SEL1 triggered by REC^ sample circuitry) (REQ 2 disabled by SEL1 circuitry) 
B GNT triggered 

Ai-A 18 latched (Input address latch triggered by GNT circuitry)* 

A-[ - A 9 propagate to MA - MA 8 outputs 
C RAS triggered 
D WG triggered 

A io-Ai 8 selected and propagated to MA -MA 8 outputs 
E CASEN triggered 
F RAS negated 

DTACK triggered 

* Only on the 'F764/F764A. 

Figure 1. Sequence of Events for RECh Memory Access Cycle for F764/765 and F764A/765A 



B 



A' REQ 2 sampled 

SEL_2 triggered (SEL 2 triggered by REQ 2 sampling circuitry) 
A REQ1 is not sampled (disabled by SEL 2 circuitry) 
B GNT triggered 

A 1 -A 18 latched (Input address latch triggered by GNT circuitry)* 

At - A 9 propagate to MAo - MA 8 outputs 
C RAS triggered 
D WG triggered 

A-io-A-ie selected and propagated to MA -MA 8 outputs 
E CASEN triggered 
F RAS negated 

DTACK triggered 

* Only on the 'F764/F764A 

Figure 2. Sequence of Events for REQ 2 Memory Access Cycle for F764/765 and F764A/765A 
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A' REQ2 sampled 

A REQ 1 sampled (REQ 2 disabled by SEL1 circuitry) 

SEL-i triggered (SEL-, triggered by REQi sample circuitry) 
B GNT triggered 

A 1 -Aie latched (Input address latch triggered by GNT circuitry)* 

A-i - A 9 propagate to MA - MA 8 outputs 
C RAS triggered 
WG triggered 

A10-A18 selected and propagated to MAo-MAs outputs 
E CASEN triggered 
F RA5 negated 

DTACK triggered 

* Only on the F764-1. 



Figure 3. Sequence of Events for REQ1 Memory Access Cycle for F764-1/765-1 



CP / \a' /a \b /c \ /d 


^V / \ / \ / F \ 




WF20120S 


A' REQ2 sampled 




SEL2 triggered (SEL2 triggered by REQ2 sampling circuitry) 




A REQ1 is not sampled (disabled by SEL 2 circuitry) 




B GNT triggered 




A 1 -Aie latched (Input address latch triggered by GNT circuitry)* 




Aj - Ag propagate to MAo - MAs outputs 




C RAS triggered 




D WG triggered 




A10-A18 selected and propagated to MAo-MAs outputs 




E CASEN triggered 




F RAS negated 




DTACK triggered 




* Only on the 'F764-1. 




Figure 4. Sequence of Events for REQ 2 


Memory Access Cycle for F764-1/765-1 
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USING 74F764/765, 

74F764A/765A, AND 

74F764-1/765-1 

TO ADDRESS 1MBIT DRAMS 

The addressing capabilities of the DRAM 
dual-ported controllers can be extended to 
address 1Mbit (or greater) DRAMs by using 
an external multiplexer to multiplex additional 
address bits. 



Figure 7 shows an application, using an 
external 2-to-1 multiplexer to address 1Mbit 
dynamic RAMs. The 9-bit internal refresh 
counter of the controller provides 512 row 
addresses which more than meet the refresh- 
ing needs for most industry standard 1Mbit 
DRAMs. Therefore, it is unnecessary to pro- 
vide for any additional refresh address bits for 
DRAMs with up to 512 rows. 



Additional address bits (for larger DRAMs) 
may also be multiplexed externally as long as 
the DRAM refreshing requirements do not 
exceed 512 row addresses. 

The WG output of the controller should be 
used to multiplex between the external row 
and column address bits. However it is impor- 
tant that the propagation delay through the 
external multiplexer does not cause column 
address setup violations on the dynamic 
RAM. 
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' The CAS decode logic is not necessary if multiple C AS sig nals are not required The application also does not show further decoding of multiple CAS signals to distinguish between 

Upper and Lower data bytes. If required, multiple CAS signal generation and Upper and Lower byte decoding can be accomplished as shown in Figures 16-18. 
' Propagation delay through the multiplexer should be considered when using the controller for 1Mbit addressing. 

Figure 7. Using the Controller to Address 1Mbit DRAMs 



B 



February 5, 1987 



6-739 



Signetics FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



AC WAVEFORMS 



„ L I I I I I I . I 


■* x i i i i i I - / 


I I III I ^ I 

nrQ I I I I I I v* I 


I I I I I I I 
I I I I I I I 
I I I I I I I 


-■ !\j j I | i •■ V 


| | J" || | *A | 

tn III "^ 


aCL * f" || || | «.<. | 

I I I I I I I 
I I I I I I I 
I I I I "" I 


- ||/! I! ! ~ l\ 


I I i i i i i 

„, _ _,,l Jl „1 „ I I I v* I 


- I I I \ j I j/ " ! 


I I I I I I I 
III I " 


wg i i i i /! ! " !\ 


I I I I i i i 


^ ! ! ! I i\ ! | / 


i i i i i I u i 

III 'I I ;» 


DTACK j j j jj j / | \ 


I I I I I I I 


MV MA 8 REF ADDRESS V ADDRESS LOW Y ADDRESS HIGH " V REF ADDRESS 

WF20152S 

Figure 8. Request 1 (RECh) Memory Access Cycle Timing for F764/765 and F764A/765A 



February 5, 1987 



6-740 



Slgnetlcs FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



AC WAVEFORMS 



CP 
REQ, 

REQ 2 
SEL, 

SEL 2 

GNT 

RAS 

WG 

CASEN 

DTACK 

MVMA 8 




rA' A J| 


rB -jhC \ 4 


I 

I „. 


1 ^7 




rS' / \ / 


"A 


| 
I 
I 


I 


I 
I 
I 
I 
I 
I 








/' 






I 

I 


i - i 


1 




I 
I 
I 
I 

I 
I 


i i 
i i 
i I 
i i 
I I 




' 


/ 
\ 




I 

I 


- 


/! 

I 
I 


I 

i 
i 
i 
i 
I 








I 
I 




I 
I 
I 
I 
I 
I 


i\ 


i^ 




\ 


I 
I 
I 
I 


I 

i _ 




/ 


1 ^ 






I 
I 


I 




I 

I 
I 
I 
I 
I 


I 
I 

I 

I 

I 

I I 


n\ 


'y_J 


I 
I I 
I I 
( i 


1 ?? 




f\ 


/ K 






I 

I 


I I 

I 


I I 

L L mm „,.. 


' f 


REF ADDRESS 


Y ADDRESS LOW 


X 


ADDRESS HIGH 




Y REF ADDRESS 




I 
I 

Figure 9. 


I I 

I I 

Request 2 (REQ 


i I I 

i) Memory Access Cycle Timing for F764/765 and F764A/7 


WF20162S 

85A 



February 5, 1987 



6-741 



Signetlcs FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



REOI 



REQ2 



RA§ 



/ 



/ 



REFRESH ADDRESS 



X 



V 



/ 



ADDRESS LOW 



X 



V 



- B '/ 



r 



r 



ADDRESS HIGH 



r 



WF21670S 

Figure 10. Request 1 (RECh) Memory Access Cycle Timing Following a Refresh Cycle for F764/765 and F764A/765A 



February 5, 1987 



6-742 



Signetics FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



CP / \ 


k H / \ / \ A A 


'k \ 


B . 


C \ A 


F\ 


E / \ / \ A 


F \ / 


\t9 / \ 


REQ2 




































SEL2 


















/ 
\ 


GNT 






/ 










\ 








RA§ 






/ 






/" 


\ 


WG 




/ 




\ 














CASEN 
DTACK 












j 






\ 


/'" 
















MA0-MA8 

Figure 11. 


REFRESH ADDRESS Y ADDRESS LOW Y ADDRESS HIGH Y 

WF21880S 

Request 2 (REQ 2 ) Memory Access Cycle Timing Following a Refresh Cycle for F764/765 and F764A/765A 



February 5, 1987 



6-743 



Slgnetlcs FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



CP 

reS! 
RK2 ■ 
SHI 
SEC! 

QNT 

RA§ 

WQ 

CA8EN 

OTACK 

MA0-MA8 


\A' J 

"A 


A 


Vb J 


c \p /e 






L /r \j,»/ 




o \ £ \ / 


/ 














\ 










/ 










/ 
















^ 












\\ | 


_^*" 














l_l/1~ 










"A 








1 1 








i IV 

1 1 
1 1 

1 1 1 


^ 












! /■— 




""A 








1 J 








REFADOR 


ESS 


Figur 


kDDR LOW Y 






ADDRE8S HIGH 




V ref address 


e 12. Request 1 


(REQi) Memory 


Access 


Cycle Timing for F764-1/7 


WF11102S 

65-1 



February 5, 1987 



6-744 



Signetics FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



""WKH^^wv^ 




\ ! ! ! ! ! ! .. /I 






■« \ i i i i i j / 




!!/!!! ! !\ 




I | |\| | j/ " ! 




i i i i/i ! ■ !\ 




» i i i i i \ i i / 




OTACK / \ 




MAO-MAB REFAOORESS YaDDRESS «-OwV ADDRESS HIGH X REF ADDRESS 


WF11094S 

Figure 13. Request 2 (REQ 2 ) Memory Access Cycle Timing for F764-1/765-1 



B 



February 5, 1987 



6-745 



Signetics FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



ADDRESS HIGH 




Figure 14. Request 1 (REQi) Memory Access Cycle Timing Following a Refresh Cycle for F764-1/765-1 



February 5, 1987 



6-746 



Slgnetics FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



°* I Vi I \ I \m fk V b /c \o /i \ / \ i 


F 1 






\ ' / \ 

i 
i 








/ 


i 

i 


i 
i 
i 
















i 

i 


1/ 




1 

n 1 . 


•" 1 1 1 / 1 1 1 


/ 


^— K 




j/ ! ! jvj i 


u 1 
1 
1 




1 1 I 1 1 /l 


i 






!> 








CA8EN 1 I 1 1 \ 


1/ 


DTACK . | i I I i 


/ 


i 




1 1 1 1 1 I 


MAO-MAS REFAOMESS V Y 

L— ADDR LOW 

Figure 15. Request 2 (REQ 2 ) Memory Access Cycle Timing Following s 


ADDRESS HIGH Y 

WF11095S 

i Refresh Cycle for F764-1/765-1 



February 5, 1987 



6-747 



Slgnetics FAST Products 



DRAM Dual-Ported Controllers 



FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range). 



SYMBOL 


PARAMETER 


74F764/765, 
74F764A/765A 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


lour 


Current applied to output in Low output state 


500 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


74F764/765, 
74F764A/765A 


UNIT 


Mln 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-15 


mA 


lOL 


Low-level output current 1 






24 


mA 


T A 


Operating free-air temperature 1 







70' 


°C 



NOTE: 

1. Transient currents will exceed these values in actual operation. Please refer to Appendix A for detailed discussion. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 


PARAMETER 




TEST CONDITIONS 1 




74F764/765, 
74F764A/765A 


UNIT 






Mln 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC - MIN, 
V| L = MAX, 
V| H = MIN 


l H = -15mA 


±10%V CC 


2.5 


3.2 




V 


±5%V CC 


2.7 


3.4 




V 


V H2 3 


High-level output voltage 


Ioh2 3 ■ -35mA 


±5%V CC 


2.4 






V 


Vol 


Low-level output voltage 


V CC - MIN, 
V| L =MAX, 
V, H =MIN 


Iol ■ 24mA 


±10%V C c 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V L2 4 


Low-level output voltage 


Iql2 4 ■ 60mA 


±5%V CC 




0.45 


0.80 


V 


V|K 


Input clamp voltage 


Vcc - MIN, I, - l| K 




-0.73 


-1.2 


V 


ll 


Input current at maximum input voltage 


V C c - 0.0V, V| - 7.0V 






100 


ma 


>IH 


High-level input current 


V CC - MAX, V| - 2.7V 






20 


JUA 


IlL 


Low-level input current 


V cc - MAX, V, - 0.5V 






-0.6 


mA 


'os 


Short-circuit output current 5 


Vcc - MAX 


-100 




-225 


mA 


Ice 


Supply current (total) 


Icch 






150 


200 


mA 


Iccl 










165 


210 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc - 5V, T A - 25°C. 

3. Refer to Appendix A. 

4. Refer to Appendix A. 

5. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in order 
to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature well over 
the normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 1 


74F764/765, 74F764A/765A 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 300pF 

R L = 70H 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 300pF 

R L = 70ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 


Propagation delay CP(G) to SEL| 


5 


10 


14 


5 


16 


ns 


tpHL 


Propagation delay CP(A) to §EL-| 


5 


10 


14 


5 


16 


ns 


tpLH 


Propagation delay CP(G') to §EL 2 


5 


10 


14 


5 


16 


ns 


tpHL 


Propagation delay CP(A') to SEL 2 


5 


10 


14 


5 


16 


ns 


tpLH 


Propagation delay CP(B) to GNT 


5 


10 


14 


5 


16 


ns 


tpHL 


Propagation delay CP(G or G') to GNT 


5 


10 


15 


5 


16 


ns 


tpLH 
tpHL 


Propagation delay CP(B) to MA(row address) 


5 
5 


12 
11 


17 
15 


5 
5 


18 
16 


ns 


tpLH 


Propagation delay CP(F or H) to RAS 


5 


10 


14 


5 


16 


ns 


tpHL 


Propagation delay CP(C) to RAS 


5 


10 


14 


5 


16 


ns 


tpLH 


Propagation delay CP(D) to WG 


5 


10 


14 


5 


16 


ns 


tpHL 


Propagation delay CP(G or G') to WG 


8 


13 


17 


8 


18 


ns 


tpLH 
tpHL 


Propagation delay CP(D) to MA(column address) 


5 
5 


12 
10 


17 
15 


5 
5 


18 
16 


ns 


tpLH 


Propagation delay CP(G or G') to CASEN 


7 


17 


23 


7 


25 


ns 


tpHL 


Propagation delay CP(E) to CASEN 


5 


10 


14 


5 


16 


ns 


tpLH 


Propagation delay CP(F) to DTACK 


5 


10 


14 


5 


16 


ns 


tpHL 


Propagation delay CP(G or G') to DTACK 


6 


13 


17 


5 


18 


ns 


74F765, 74F765A Only 


tpLH 
tpHL 


Propagation delay Ai-A 18 to MAq-MAb 


4 
2 


7 
5 


12 
8 


4 
4 


13 
19 


ns 



NOTE: 

1. For test conditions, see the AC waveforms. 
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AC SETUP AND HOLD REQUIREMENTS 



SYMBOL 


PARAMETER 2 


74F764/765, 74F764A/765A 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L s 300pF 

R L = 70ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 300pF 

R L = 70ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time, High or Low REQ 1f REQ 2 to CP 


2 
2 






2 
2 




ns 


th(H) 
thd) 


Hold time, High or Low CP to RE5i, REC5 2 


2 
2 






3 
3 




ns 


t w (H) 
tw(L) 


CP pulse width High or Low 


5 
5 






5 
5 




ns 


tw(H) 
tw(L) 


RCP pulse width High or Low 


10 
10 






10 
10 




ns 


74F764, 74F764A Only 


t s (H) 
t s (L) 


Setup time, High or Low A-[ -A18 to CP( 4 ) 


-4 1 
-4 






-5 
-5 




ns 


th(H) 
th(L) 


Hold time, High or Low CP( i ) to Ai -Ai 8 


5 
5 






5 
5 




ns 


74F764/765 Only 


flWAX 


Input clock frequency 


100 


150 




100 




MHz 


74F764A/765A Only 


fMAX 


Input clock frequency 


150 


175 




150 




MHz 



NOTES: 

1 . These numbers indicate that the address inputs have a negative setup time and could be valid 4ns after the falling edge of the CP clock. It is suggested that 5SC 2 
be used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SELj to enable Address Bus 1 . This will insure that setup time for 
Address Bus 1 is not violated. 

2. For the Test Conditions, see the AC Waveforms. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range). 



SYMBOL 


PARAMETER 


74F764-1/765-1 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


500 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


74F764-1/765-1 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


>OH 


High-level output current 1 






-20 


mA 


lOL 


Low-level output current 1 






8 


mA 


T A 


Operating free-air temperature 







70 


°C 



NOTE: 

1. Transient currents will exceed these values in actual operation. Please refer to Appendix A for detailed discussion. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 


PARAMETER 




TEST CONDITIONS 1 




74F764-1, 
74F765-1 


UNIT 






Min 


Ty P 2 


Max 


V H 


High-level output voltage 


v C c = MIN, 
V| L =MAX, 
V| H =MIN 


I h = -20mA 


±10% Vcc 


2.4 


2.70 




V 


±5%V CC 


2.6 


3.0 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 
V| L -MAX, 
V| H =MIN 


Iol = 8mA 


±10%V CC 




0.30 


0.50 


V 


±5%V CC 




0.30 


0.50 


V 


V L2 3 


Low-level output voltage 


•oi_2 3 = 75mA 


±5%V CC 




2.1 


2.5 


V 


V|K 


Input clamp voltage 


Vcc - MIN, I, - l| K 




-0.7 


-1.2 


V 


ll 


Input current at maximum input voltage 


Vcc = 0.0V, V| = 7.0V 






100 


MA 


llH 


High-level input current 


Vcc = MAX, V| = 2.7V 






20 


)UA 


IlL 


Low-level input current 


Vcc = MAX, V| = 0.5V 




-0.2 


-0.6 


mA 


'os 


Short-circuit output current 4 


V CC = MAX 


-80 


-150 


-225 


mA 


ice 


Supply current (total) 


•cch 






120 


165 


mA 


'ccl 










125 


170 


mA 







NOTES: 

1 For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Refer to Appendix A. 

4. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in order 
to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature well over 
the normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


74F764-1/765-1 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 300pF 

R L = 7012 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 300pF 

R L = 7012 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


100 


150 




100 




MHz 


tPLH 


Propagation delay CP(G) to §EL"i 


9 


12 


15 


8 


17 


ns 


tPHL 


Propagation delay CP(A) to SlTC-i 


13 


16 


20 


12 


22 


ns 


tPLH 


Propagation delay CP(G') to §EL 2 


9 


12 


15 


8 


17 


ns 


tpHL 


Propagation delay CP(A') to 5EC 2 


13 


16 


20 


12 


22 


ns 


tPLH 


Propagation delay CP(B) to GNT 


9 


12 


14 


8 


16 


ns 


tpHL 


Propagation delay CP(G or G') to GNT 


20 


23 


26 


17 


28 


ns 


tpLH 
tpHL 


Propagation delay CP(B) to MA(row address) 


11 
14 


14 
18 


17 
22 


10 
13 


19 
24 


ns 


tPLH 


Propagation delay CP(F or H) to RAS 


11 


14 


16 


10 


18 


ns 


tpHL 


Propagation delay CP(C) to RAS 


13 


17 


20 


12 


22 


ns 


tPLH 


Propagation delay CP(D) to WG 


9 


11 


14 


8 


16 


ns 


tpHL 


Propagation delay CP(G or G') to WG 


20 


23 


26 


19 


26 


ns 


tPLH 
tpHL 


Propagation delay CP(D) to MA(column address) 


12 
14 


14 
18 


17 
21 


11 
13 


19 
23 


ns 


tPLH 


Propagation delay CP(G or G') to CASEN 


14 


17 


20 


12 


22 


ns 


tpHL 


Propagation delay CP(E) to CASEN 


14 


16 


19 


13 


21 


ns 


tPLH 


Propagation delay CP(F) to DTACK 


10 


12 


15 


9 


17 


ns 


tPHL 


Propagation delay CP(G or G') to DTACK 


20 


23 


26 


19 


28 


ns 


74F765-1 Only 


tPLH 
tpHL 


Propagation delay Ai-Ais to MAq-MAs 


9 
9 


11 
12 


14 
15 


8 
8 


16 
17 


ns 



AC SETUP AND HOLD REQUIREMENTS 



SYMBOL 


PARAMETER 


74F764-1/765-1 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 300pF 

R L = 7012 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 300pF 

R L = 7012 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
tsfl-) 


Setup time, High or Low REQi, REQ 2 to CP 


3 


1 




4 




ns 


th(H) 
th(L) 


Hold time, High or Low CP to REQi, REQ 2 


2 







3 




ns 


tw(H) 
tw(L) 


CP pulse width High or Low 


5 


3 




5 




ns 


tw(H) 
tw(U 


RCP pulse width 
High or Low 


5 






5 




ns 


74F764-1 Only 


ts(H) 
ts(L) 


Setup time, High or Low A^ -Ais to CP( I ) 





-1 1 




1 




ns 


th(H) 
th(L) 


Hold time, High or Low CP( 4 ) to A-\ -A 18 


5 


3 




6 




ns 



NOTE: 

1. These numbers indicate that the address inputs have a negative setup time and could be valid 1ns after the falling edge of the CP clock. It is suggested that §EL 2 be 
used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SEl_i to enable Address Bus 1 . This will insure that setup time for Address Bus 
1 is not violated. 
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TEST CIRCUIT AND WAVEFORMS FOR ALL DEVICES 



Vcc 



PULSE 
GENERATOR 



VOUT Rl 



llTi r 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 




tTHL(tf) 

*-tTLH«r) 



tTLH(»r)-H 
tTHL(tf)— 



90% 
VM 



VM- 




AMP (V) 



Test Circuit Simulating RAM Boards 

DEFINITIONS 

Rl = Load resistor to GND; see AC Characteristics for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC Characteristics for value. 
Ry = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1 5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


tw 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



APPLICATIONS 

The DRAM dual-ported controller can be 
designed into a wide range of single and dual- 
port interface configurations. The processors 
could be general or special-purpose (micro- 
controllers) and the data bus may differ in 
size. 

Figure 16 shows a 68000 processor sharing a 
64K x 8 (two banks each consisting of six- 
teen 16K X 1 devices) memory with a Z-80 
processor. Since neither Z-80 nor 68000 
have multiplexed address and data bus, the 
'F765/F765A/F765-1 is appropriate. 

Since the Z-80 has an 8-bit wide data bus, 
data buffers are used to convert the 16-bit 



memory data bus to an 8-bit wide processor 
bus. Address bit (A ) from the Z-80 serves as 
an enable to one of the two data buffers at a 
given time. Address bit (A 15 ) from either the 
Z-80 or the 68000 distinguishes between 
Memory Banks A and B. Where Bank A 
consists of Upper Data Byte A (UDBA) and 
Lower Data Byte A (LDBA) and Bank B 
consists of Upper Data Byte B (UDBB) and 
Lower Data Byte B (LDBB). 

When the Z-80 is selected and A 15 is a zero, 
all even bytes will be accessed from UDBA 
and all odd bytes from LDBA. Similarly, when 
A15 is a one, UDBB will contain all even bytes 
and LDBB all odd bytes. 



For 6 8000 , Up per and Lower Data Strobes 
(UDS and LDS) determine wheth er a by te or 
word transfer will take place. The W AIT input 
on the Z-80 is asserted when REQ-i is gener- 
ated, and is negated when the GNT output is 
asserted by the controller. The add itional 
gating circuitry is to ensure that DTACK to the 
68000 is asserted only when it is selected. 

Figure 17 shows two 8086 processors shar- 
ing 1MByte (two banks each consisting of 
sixteen 256K X 1 devices) of dynamic RAM. 
Using 74F764 in this application may elimi- 
nate the need for an external address latch. 

Similarly, Figure 18 shows two 68020 proces- 
sors sharing the same amount of memory. 



a 
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APPLICATIONS 




WAIT 
Al-15 

Ao 
Z-80 

WR 



ADDRESS 
DECODE 

77 



W- 



^> 



5nf — 



^vTl 



iz 



^ OE S/R "*■ S/R OE 0- 



INTERFACE REFRESH 

CLOCK CLOCK 

<? 9 



■±L 



GNT CP RCP DTACK 

REQ 1 REQ, 

1 74F785 "™2 



A1.7. Aio-ie CASEN MAq.6 RAS WG 



OE 



ADDRESS 
BUFFERS 



or 



I DECODER I 



J^ijT 



iz 



r^LZT 



iz 



RAS WE A^CAS 
16Kx8 
UDBA 
°IN /D OUT 



II 



1Z 



RAS WE VeCAS 
16Kx8 
LDBA 



31 




ADDRESS 
BUFFERS 



£ 



ADDRESS 
DECODE 

"TV" 




rV 



DTACK 

Al-tt 
UDS 



-68000 



LDS 
R/W 

D 0-15 



iz 



-OqE S/R 



iz 



245_ 
S/R OE 



UTE 



iz 



RAS WE Ao^CAS 

16Kx8 

UDBB 
p IN /P OUT 



IE 



IZ 



RAS WE Ve CAS 
«Kx8 
LDBB 

Din' d out 



IE 



Figure 16. A 68000 Processor Sharing 64K X 8 DRAM With a Z-80 
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APPLICATIONS 



rO^rO^ 



iZ 



245 
5E S/R 



INTERFACE CLOCK Q Q REFRESH CLOCK 



:=Od> 



iZ 



245_ 
S/R OE 0- 



r^J 



iZ 



rS§ WE a^cTS 

256Kx8 
UDBA 
P IN /P OltT 



31 



iz 




MN/MX 



1Z 



246 
-0 0"I S/R 



iZ 



245_ 
S/R 0E|0-« 



T^^ 



RAS WE A^ CAS 
256Kx8 
LOBA 
P|n' d OUT 



IF 



iz 



RAS WE A^s CAS 
256Kx8 
UDBB 
P IN /P 0UT 



H 



iZ 



RAS WE A^gCAS 
256Kx8 
LDBB 
Pin'Pqut 



JF. 



' It might be necessary to synchronize READY by the 8284A. Please refer to the 8086 data sheet 

1 Whether or not the 8086 address bus needs to be latched externally, should be determined by the relative speeds of the 8086 and the controller 

Figure 17. Two 8086 Processors Sharing 1 MBYTE of DRAM 
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APPLICATIONS 



BS SgRp I T 

DSACK, —4 — \f\V-OVcc 



DSACK, 
Aj-^9 



Ao-1 



7> 



2£ 



iz 



TF 



^> 



s 

ADDRESS 
MULTIPLEXER 



c 



] iz_i 



H^ A,. 1B REQ 2 DTACK 

L, WF765 SELj 

RAS CASEN CP RCP MAq., 



I REFRESH 
CLOCK 
INTERFACE 
CLOCK 





12: 



IWE A^CAS 
2S6Kx8 
D|W /D Ol 



IE 



1Z 



RAS WE A^C/3 
256Kx8 
D IN /P O0T 



II 




3£T 

J ADDRESS L. 
| DECODE I 



DSACK, 



R/W 



Llv, 



D 0- P 31 

"77 



iz 



DATA BUFFERS 



^ 



Az 



RAS WE A^ CAS 



P W /P QUT 



JE 



iz 



RASWE Aq^SAS 
266Kx8 
«V D OUT 



H 



Figure 18. Two 68020 Processors Sharing 1 MBYTE of DRAM 
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74F764 FAMILY LINE DRIVING 
CHARACTERISTICS 

The 74F764/765 and 74F764A/765A are 
designed to provide incident wave switching 
in Dual-Inline-Package (DIP) or Zig-zag-Inline- 
Package (ZIP) housed memory arrays and 
first reflected wave switching in Single-lnline- 
Package (SIP) or Single-lnline-Module (SIM) 
housed arrays. The 74F764-1 /765-1 , on the 
other hand, are designed to provide first 
reflected wave switching with as wide a range 
of characteristic impedances as possible. 

The loL2 /v OL2 and loH2 /v OH2 parameters 
are included in the product specifications to 
assist engineers in designing systems which 
will switch memory array signal lines in the 
above mentioned manner. For example, the 
characteristic impedance of signal lines in 
DIP housed memory arrays is usually around 
7012. If a signal line has settled out in a High 
state at 4 volts and must be pulled down to 



0.8 volts or less on the incident wave, the 
DRAM Controller output must sink (4-0.8)/ 
70A or 46mA at 0.8 volts. The Iol2 /v ol2 
parameter indicates that the signal line in 
question will always be switched on the 
incident wave over the full commercial oper- 
ating range. 

It should be noted here that Iol2 /v ol2 and 
•oH2 /v OH2 are intended for transient use only 
and that steady state operation at Ioh2 ° r 'ol2 
is not recommended (long term, steady state 
operation at these currents may result in 
electromigration). 

Figures 1 - 4 show the output l/V characteris- 
tics of the DRAM Controller family of devices. 
These figures also demonstrate a graphical 
method for determining the incident wave 
(and first reflected wave) characteristics of 
the devices. 

The suggested line termination for the 
74F764/765 or 74F764A/765A driving dual- 



inline packaged or zig-zag packaged DRAMs 
is shown in Figure 8a. When driving single- 
inline modules using the 74F764/765 or 
74F764A/765A, or when driving any type of 
memory arrays with the 74F764-1 /765-1 , the 
schottky diode termination shown in Figure 
8b can be used (most of these will need no 
termination at ail). 

Figures 5-7 are double exposures showing 
the High to Low and Low to High transitions 
while driving four banks of eight Dual-Inline- 
Packaged DRAMs. The signal line is untermi- 
nated in Figures 5 and 6, allowing the 
74F764/765/764A/765A to ring two volts 
below ground while the 74F764-1 /765-1 
make nice clean transitions. In Figure 7 the 
74F764/765/764A/765A is driving the same 
signal line but with one of its four branches 
terminated with its characteristic impedance 
in series with 300pF to ground (the worst of 
the four branches is shown). 
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Figure 5. 74F764-1/765-1 Driving 32 DRAMs (Unterminated) 
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Figure 6. 74F764/765/764A/765A Driving 32 DRAMs (Unterminated) 
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Figure 7. 74F764/765/764A/765A Driving 32 DRAMs (Terminated as in Figure 8a) 
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FEATURES 

• Multiplexed 3-State I/O ports for 
bus oriented applications 

• Built-in look-ahead carry 
capability 

• Center power pins to reduce 
effects of package inductance 

• Count frequency 145MHz typical 

• Supply current 90mA typical 

• See T269 for 24-pin separate I/O 
port version 

• See T579 for 20-pin version 

DESCRIPTION 

The 'F779 is a fully synchronous 8-stage 
up/down counter with multiplexed 3- 
State I/O ports for bus-oriented applica- 
tions. All control functions (hold, count 
up, count down, synchronous load) are 
controlled by two mode pins (S , Si). 
The device also features carry look- 
ahead for easy cascading. All state 
changes are initiated by the rising edge 
of the clock. 

When CET is High the data outputs are 
held in their current state and TC is held 
High. The TC output is not recom- 
mended for use as a clock or asynchro- 
nous reset due to the possibility of 
decoding spikes. 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F779 


145MHz 


90mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE V CC = 5V±10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F779N 


16-Pin Plastic SOL 1 


N74F779D 



NOTE: 

1 . Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of thermal 
considerations for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


I/O0-I/O7 


Data inputs 


3.5/1.0 


70juA/0.6mA 


Data outputs 


150/40 


3mA/24mA 


So, S 1 


Select inputs 


1.0/1.0 


20/uA/0.6mA 


OE 


Output enable input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


CET 


Count enable trickle input (active-Low) 


1.0/1.0 


20/xA/0.6mA 


CP 


Clock input pulse (active rising edge) 


1.0/1.0 


20/uA/0.6mA 


TC 


Terminal count output (active-Low) 


50/33 


1mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/LtA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 









i/Oi|T 




ijjJi/Oo 


1/O2IT 




isjcp 


1/O3IT 




njcif 


gnd(T 




HJvcc 


i/o 4 |T 




12] fc 


i/OsU 




mso 


i/OeU 




10] S1 


i/o 7 |T 




TJ6I 






CD08050S 



OE |/Oi l/Oa l/Os I/O7 
I/Qq I/O? I/O4 l/Qe 



I I I I I I I I 



V cc = Pin 13 
GND = Pin 4 



LOGIC SYMBOL (IEEE/IEC) 








Soil — 

s, 10 

cp 16-n 

5i •-* 


CTROV256 

EN4 

2+/C5 

1- 
ENS 


•*-16l/O 
— 1 I/O, 
-«-2l/0 a 
•^31/0, 
*^5l/0 4 
— 6l/0 8 
-*-7l/0, 
•^81/0, 

S-12TC 


in ev 


(21 


[4] 


(8) 


[16] 


[321 


(641 


[126] 




4.5.6CT-2S6 
4,5.6CT«0 






LS10292S 
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FUNCTION TABLE 


INPUTS 


OPERATING MODE 


S1 


SO 


eir 


51 


CP 


X 


X 


X 


H 


X 


l/Oa to I/Oh in Hi-Z 


X 


X 


X 


L 


X 


Flip-flop outputs appear on I/O lines 


L 


L 


X 


X 


T 


Parallel load all flip-flops 


(not LL) 


H 


X 


T 


Hold (TC held High) 


H 


L 


L 


X 


t 


Count up 


L 


H 


L 


X 


t 


Count down 



H - High voltage level 
L - Low voltage level 
X - don't care 

t - Low-to-High clock transition 
(not LL) - C3 and FE should never be Low voltage level at the same time in the hold mode only. 



B 
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LOGIC DIAGRAM 
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:=k> 



LOAD CONTROL 



±10* 



(9) Ol- 
(16) l/O - 



(D i/o, - 



(2) l/0 2 - 



(5)l/0 4 - 



(7)l/0 6 - 



(8)l/0 7 - 
(14) ClT - 



(3) l/0 3 ^Q 



(6)I/0 S * °<fr 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


TC 


40 


mA 


l/O n 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.50 


5.0 


5.50 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


>IK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 


I/O0-I/O7 






-3 


mA 


TC 






-1 


mA 


lOL 


Low-level output current 


I/O0-I/O7 






24 


mA 


TC 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


TC 


V CC = MIN, 
V| L =MAX, 
V, H =MIN 


l H--1mA 


±10%V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


I/On 


Iqh - -3mA 


±10%V C c 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN, V| L = MAX, 
V,H = MIN, Iol - MAX 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC = MIN, l| = l| K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


I/On 


V C c = MAX, V| = 7.0V 






1.0 


/iA 


others 


V C c = 5.5V, V| = 5.5V 






100 


mA 


Iih 


High-level input current 


except 
I/On 


V C c - MAX, V| = 2.7V 






20 


HA 


Iil 


Low-level input current 


V C c = MAX, V| = 0.5V 






-0.6 


mA 


'OZH + l|H 


OFF-state current 
High-level voltage applied 


l/O n 


V CC - MAX, V - 2.7V 






70 


/* 


'OZL + 'lL 


OFF-state current 
Low-level voltage applied 


V CC - MAX, V - 0.5V 






-600 


/uA 


bs 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


ice 


Supply current (total) 


•CCH 


V C c = MAX 




82 


116 


mA 


ICCL 




91 


128 


mA 


leez 










97 


136 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 
minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above 
normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


125 


145 




115 




MHz 


tpLH 
tpHL 


Propagation delay 
CP to l/O n 


Waveform 1 


4.5 
5.5 


7.0 
8.0 


10.5 
10.5 


4.5 
5.5 


11.0 
11.0 


ns 


tpi_H 
tpHL 


Propagation delay 
CP to TC 


Waveform 1 


4.5 
4.5 


7.0 
7.0 


9.0 
9.0 


4.5 
4.5 


10.0 
10.0 


ns 


tpLH 
tpHL 


Propagation delay 
GET to TC 


Waveform 2 


3.0 
3.0 


4.5 
5.5 


6.5 
7.5 


2.5 
2.5 


7.5 
8.0 


ns 


tpZH 
tpZL 


Disable time from 
High or Low level 


Waveform 4 
Waveform 5 


2.5 
4.5 


4.5 
6.5 


7.0 
9.0 


2.5 
4.5 


8.0 
9.5 


ns 


tpHZ 
tpLZ 


Enable time from 
High or Low level 


Waveform 4 
Waveform 5 


1.0 
1.0 


3.0 
4.0 


6.5 
7.0 


1.0 
1.0 


8.0 
8.0 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


LIMITS 


UNIT 


T A =+25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500fi 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
l/O n to CP 


Waveform 3 


5.0 
5.0 






5.0 
5.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
l/O n to CP 


Waveform 3 


1.0 
1.0 






1.0 
1.0 




ns 


ts(H) 
t s (L) 


Setup time, High or Low 
CTF to CP 


Waveform 3 


5.0 
5.5 






5.0 
6.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
CET to CP 


Waveform 3 
















ns 


t s (H) 
ts(L) 


Setup time, High or Low 
S n to CP 


Waveform 3 


8.0 
8.0 






8.5 
8.5 




ns 


th(H) 
th(L) 


Hold time, High or Low 
S n to CP 


Waveform 3 
















ns 


t w (H) 
tw(L) 


Clock pulse width 
High or Low 


Waveform 1 


4.0 
4.0 






4.0 
4.0 




ns 



AC WAVEFORMS 



A — ir*"-7 \ 



-*- *PLH 




"♦W*- 



•♦tpLH*" 



\! 



"* — tpHL — ►" p — *PLH — *" 



Waveform 1. Propagation Delay, Clock input to Output, 
Clock Widths and Maximum Clock Frequency 



Waveform 2. Propagation Delay, CET input 
to Terminal Count Output 




} q y i ^ 



OE \V M j (Z 



«PHZ*" 



f 



Waveform 3. Setup and Hold Times 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



B 
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AC WAVEFORMS (Continued) 



JF 



l/O n 



"♦tpLZ* 



\i ^ 



; v OL +o.3v 



Waveform 5. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: For all waveforms, Vm = 1 5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



TEST CIRCUIT AND WAVEFORMS 




r— (f L__o7 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



vm 





H- tTHL(tf) 
*-t T LH(tr) 



tTLH(«r)-H 
tTHL(tf)-* 



• AMP (V) 



90% 
VM 



90%- 
VM- 




AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
*PZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zqut 

of pulse generators. 
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FEATURES 

• Serial (n X 8)-bit multiplication 

• Final stage adder/subtracter for 
optional use in adding a B bit to 
obtain S±B. 

• Two's Complement multiplication 

• Cascadable for any number of 
bits 

• Full Adder and B - 1 input 
included for maximum flexibility 

• Maximum clock frequency 50MHz 
guaranteed 

• Supply current 100mA max 

DESCRIPTION 

The 'F784 is a serial (n X 8)-bit multipli- 
er with a final stage adder/subtracter for 
optional use in adding a B bit to obtain 
S± B. A 'B - 1 ' bit can also be added via 
an internal flip-flop to achieve a 1-bit 
delay. The X word is parallel loaded (8 
bits wide) into latches and the Y word is 
clocked in serially from a shift register. 
The 'F784 is particularly useful for high- 
speed digital filtering or butterfly net- 
works in fast Fourier transforms. 



FAST 74F784 

Multiplier 



8-Bit Serial/Parallel Multiplier (With Adder/Subtracter) 
Preliminary Specification 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F784 


65MHz 


67mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F784N 


20-Pin Plastic SOL 


N74F784D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


X -X 7 


Multiplicand data inputs 


1.0/1.0 


20juA/0.6mA 


Y 


Serial multiplier input 


1.0/1.0 


20juA/0.6mA 


CP 


Clock Pulse input 


1.0/1.0 


20juA/0.6mA 


K 


Serial expansion input 


1.0/1.0 


20juA/0.6mA 


M 


Mode control input 


1.0/1.0 


20/xA/0.6mA 


PL 


Parallel Load input 


1.0/2.0 


20juA/1.2mA 


A/S 


Add/subtract input 


1.0/1.0 


20juA/0.6mA 


B n 


Serial B input 


1.0/1.0 


20juA/0.6mA 


B n -1 


Delayed serial B input 


1.0/1.0 


20juA/0.6mA 


SP 


Serial X-Y product output 


50/33.3 


1 mA/20mA 


S±B 


Serial Y-Y±B output 


50/33.3 


1 mA/20mA 



Q 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









Bn-1|T 




M vcc 


PL. |T 




lU Y 


X3 DE 




U X4 


X2IT 




17] X 5 


XiU 




1] Xe 


XoU 




ijD x 7 


sp[T 




HI Bn 


S±B [T 




13] A/S 


cp [T 




12] K 


gndQo 




Tfl M 






CD08040S 





19 6 5 4 3 18 17 16 15 14 1 

I I I II I I I I I I 


2 -O 


pL Y Xo Xi X 2 X 3 X4 Xs X 6 X 7 B n Bn-! 


11 — 


M 


12 — 


K 


9 — 


CP 


13 — 


A ' S SP S*B 




1 1 



V cc - P'n 20 
GND = Pin 10 









2-k 


Z1/C2 8 x 12'SCOMPtt 




11 


[LOW FOR MSB] 




9 


>C3/ — 




13 


M4 








2D 


0-s ir 


SRG8 


















































3 












18 






r 






17 




































15 




7-J 




•3D 






IfT 








T 


304 
N4 


Q 








1R 






12 — 


C1 










2/P-Q 


■2D 


















14 


4P 

4Q 4CO/4BO" 






-2D 




1- 


■4R 


—8 




5(4C1/4BI) v 


-4S Z5 






LS 


0280S 
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The 'F784 is a serial/parallel 8-bit multiplier. 
Also included is an adder/subtracter stage. 
The X word (multiplicand) is loaded into a 
register while simultaneously clearing the 
arithmetic cell flip-flops in preparation for a 
multiplication. The Y word (multiplier) is 
clocked in serially. 

Expansion capability is provided via the M 
and K inputs. The K (cascade) input is con- 
nected to the SO output of the more signifi- 
cant chip. The M (mode) input is used to 
determine whether the multiplicand is to be 

LOGIC DIAGRAM 



treated as a Two's Complement or unsigned 
number. 

The 'F784 has logic to enable complex arith- 
metic to be performed. A serial adder/sub- 
tracter enables constants to be added to the 
product. Typically, this feature would be used 
in FFT butterfly networks to reduce package 
count and power. 

Two outputs are provided: the product X«Y 
and the product X»Y±B. Because of the 
internal adder/subtracter, a speed advantage 



is gained when using the 'F784 over using a 
separate adder and multiplier chip. 

During a multiplication operation, the first 
clock cycle is used to load both the X word 
(multiplicand) and the first bit of the Y word 
(operand) into the input registers. At this time 
there is no valid data at the SP output, so that 
B bits added will not give the correct sum 
output. In order to load the first B bit on the 
same clock as X and Y, a B n _i input is 
provided which delays the B data by one 
clock cycle. Thus, a valid output results. 



PL^>£L- 



X 7 X» Xs X4 X 3 X 2 X, Xo 

Ie P q! U P q1 1e P q! |e°q! |e Ol IE Ql |E'Q| |e"q| 



(CP) P°^ 
M ^O- 



D Oh 



£DM 



K — ^o- 



ADOER/SUBTRACTOR AND REGISTERS 
1 CP M K SUM 



Bn B„-, A7§ 
ADO/ 
SUBTRACT 




ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


Iout 


Current applied to output in Low output state 


40 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


VlL 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-1 


mA 


"ol 


Low-level output current 






20 


mA 


Ta 


Operating free-air temperature 







70 


°C 



June 1987 



6-768 



Signetics FAST Products 



Preliminary Specification 



Multiplier 



FAST 74F784 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F784 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, V| L - MAX, 
V| H - MIN, l H - MAX 


±10%V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V C c - MIN, 

V, L = MAX, Iol = MAX 

V| H - MIN, 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Vik 


Input clamp voltage 


V CC - MIN, I, - l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c = MAX, V, - 7.0V 






100 


iuA 


Iih 


High-level input current 


V CC - MAX, V, - 2.7V 






20 


MA 


Iil 


Low-level input current 


PL 


V CC - MAX, V, = 0.5V 






-1.2 


mA 


Others 




-0.4 


-0.6 


mA 


los 


Short-circuit output current 3 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


V CC - MAX 




67 


100 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F784 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


50 


65 




50 




MHz 


tPHL 


Propagation delay 
PL to SP 


Waveform 2 


6.0 




13.0 


5.0 


14.5 


ns 


tpHL 


Propagation delay 
PC to S ± B 


Waveform 2 


5.5 




12.0 


4.5 


13.5 


ns 


tpLH 
tpHL 


Propagation delay 
CP to SP 


Waveform 1 


4.0 
4.5 




9 
10.5 


3.5 
4.0 


10.0 
12.0 


ns 


tpLH 
tPHL 


Propagation delay 
CP to S ± B 


Waveform 1 


4.0 
4.0 




9.0 
9.0 


3.5 
3.5 


10.0 
10.0 


ns 



B 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F784 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(U 


Setup time 
K to CP 


Waveform 3 


13.0 
9.0 






14.0 
10.0 




ns 


th(H) 
th(L) 


Hold time 
K to CP 


Waveform 3 



1.0 







1.0 




ns 


ts(H) 
ts(L) 


Setup time 
Y to CP 


Waveform 3 


15 
15 






16.0 
16.0 




ns 


th(H) 
th(U 


Hold time 
Y to CP 


Waveform 3 


1.5 
1.5 






1.5 
1.5 




ns 


ts(H) 
ts(U 


Setup time 
X 3 to PL 


Waveform 3 


5.0 
5.0 






6.0 
6.0 




ns 


th(H) 
th(U 


Hold time 
X 3 to PL 


Waveform 3 


2.0 
2.0 






2.0 
2.0 




ns 


t s (H) 
t s (L) 


Setup time 
B n to CP 


Waveform 3 


7.0 
7.0 






8.0 
8.0 




ns 


th(H) 
th(U 


Hold time 
B n to CP 


Waveform 3 
















ns 


t s (H) 
ts(U 


Setup time 
A/S to CP 


Waveform 3 


12.0 
12.0 






13.0 
13.0 




ns 


th(H) 
th(U 


Hold time 
A/S to CP 


Waveform 3 


1.5 
1.5 






1.5 
1.5 




ns 


t s (H) 
t s (U 


Setup time 
B n to CP 


Waveform 3 


4.0 
4.0 






5.0 
5.0 




ns 


th(H) 
th(U 


Hold time 
B n to CP 


Waveform 3 










1.0 
1.0 




ns 


Vec 


Recovery time 
PL to CP 


Waveform 2 


6.5 






7.5 




ns 


tw(L) 


Pulse width 




5.0 






6.0 




ns 


t w (H) 
t w (L) 


CP pulse width 


Waveform 1 


5.0 
5.0 






6.0 
6.0 




ns 
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AC WAVEFORMS 



-'max- 



v m 



V? f« \ 

"^'PLH-^ 



■•-tpHL-H 



«*-*PLH— 



-•-'PHL— 



F 



\^ 



PL \ 


rfv» 






— tw(L)— 




<nc 


CP 


/v M 




* *PHL * 


<v« 




SP, S+B 


*- ! PLH-^ 

7 


/ 






SP, S+B 


k 


A 



Waveform 1. Clock to Output Delays, Clock Pulse Waveform 2. Parallel Load Pulse Width, Parallel Load to 

Width, and Maximum Clock Frequency Output Delay and Parallel Load to Clock Recovery Time 



x n,Bn, B n-1 \ 
K, Y, A/§ 




Waveform 3. Data Setup and Hold Times 

NOTE: For all waveforms, V M - 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



B 



TEST CIRCUIT AND WAVEFORMS 



v cc 



PULSE 
GENERATOR 



V|N 




in 



VOOT 



T — 
Cl?n *R l 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



VM 




r*-t T HL(tf) 
"— tTLHttr) 



tTLH(«r)-H 
tTHL(tf)— 



90%- 
VM- 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



V M = 1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Arbitrates between 4 
asynchronous inputs 

• Separate grant output for each 
input 

• Common output enable 

• On-board 4-input AND gate 

DESCRIPTION 

The 74F786 is an asynchronous 4-input 
arbiter designed for high-speed real-time 
applications. The priority of arbitration is 
determined on first-come first-served ba- 
sis. 

Separate Bus Grant (BG n ) outputs are 
available to indicate which one of the 
request inputs is served by the arbitra- 
tion logic. All BG outputs are enabled by 
a common enable (EN) input. 

The 74F786 is available in a 16-pin 
plastic DIP and SO packages. In order to 
generate a bus request signal, a sepa- 
rate 4-input AND gate is provided. This 
may also be used as an independent 
AND gate. 



TYPE 


TYPICAL PROPAGATION DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F786 


5.5ns 


55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V± 10%; T A = 0°C to +70°C 


16-Pin Plastic DIP 


N74F786N 


16-Pin Plastic SO 


N74F786D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


BRT-BR4 


Bus Request inputs 
(active-Low) 


3.0/3.0 


20juA/ 1.8mA 


A, B, C, D 


AND gate inputs 


1.0/1.0 


20juA/0.6mA 


EN 


Common Bus Grant 
output enable input 
(active-Low) 


1.0/1.0 


20juA/0.6mA 


Yout 


AND gate output 


150/40 


3.0mA/24mA 


BGT-BG4 


Bus Grant outputs (active-Low) 


150/40 


3.0mA/24mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 









BE 




IU V CC 


cU 




!]A 


dU 




T£|Y OUT 


BR1[T 

BR2[T 


N74F786N 


7|]BQi 
7|]BQi 


BR3(T 




TTJBG3 


BR4[T 




ID BQ4 


gndQl 




TjEN 






CD04212S 



LOGIC SYMBOL 








4 5 6 7 15 

A A A A 1 


1 2 3 

I I I 






BR1BR2BR3BR4 A 


BCD 






N74F786N 


EN 


— 9 




BG1 BQ2 BG3 BG4 


YOUT 






tiff 

13 12 11 10 


I 

14 






LS04542S 


GND = Pin 8 
V cc - Pm 16 
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FEATURES 

• High-speed parallel registers with 
positive edge-triggered D-type 
flip-flops 

• Extra data width for wide 
address/data paths or buses 
with parity 

• High-impedance NPN base input 
structure minimizes bus loading 

• l||_ is 20/uA vs 1000mA for 
AM29821 series 

• Buffered control inputs reduce 
AC effects 

• Ideal where high-speed, light- 
loading, or increased fan-in are 
required as with MOS 
microprocessors 

• Positive and negative overshoots 
are clamped to ground 

• 3-State outputs glitch free during 
power-up and down 

• 48mA Sink current 

• Slim DIP 300mil package 

• Broadside pinout 

• Pin-for-pin and function 
compatible with AMD AM29821 - 
29826 series 

DESCRIPTION 

The 74F821 Series Bus Interface Regis- 
ters are designed to eliminate the extra 
packages required to buffer existing reg- 
isters and provide extra data width for 
wider address/data paths or buses car- 
rying parity. 

The T821 and 'F822 are buffered 10-bit 
wide versions of the popular 'F374/ 
'F534 functions. 

The 'F823 and 'F824 are 9-bit wide 
buffered registers with Clock Enable and 
Master Reset which are ideal for parity 
bus interfacing in high-performance mi- 
croprogrammed systems. 

The 'F825 and 'F826 are 8-bit buffered 
registers with all the 'F823/'F824 con- 
trol s plus multiple Enables (OEo, OE-i, 
OE 2 ) to allow multiuser control of the 
interface, e.g., CS, DMA, and RD/WR. 
They are ideal for use as an output port 
requiring high Iol/'oh- 



T821 10-Bit Bus Interface Register, Non-Inverting (3-State) 
'F822 10-Bit Bus Interface Register, Inverting (3-State) 
'F823 9-Bit Bus Interface Register, Non-Inverting (3-State) 
'F824 9-Bit Bus Interface Register, Inverting (3-State) 
'F825 8-Bit Bus Interface Register, Non-Inverting (3-State) 
T826 8-Bit Bus Interface Register, Inverting (3-State) 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


*F821/ 'F822/ 'F823 
'F824/ 'F825/ 'F826 


115MHz 


75mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to + 70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F821N, N74F823N, N74F825N 
N74F822N, N74F824N, N74F826N 


24-Pin Plastic SOL 


N74F821D, N74F823D, N74F825D 
N74F822D, N74F824D, N74F826D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




TYPE 


PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


'F821 
'F822 


D n 


Data input 


1.0/0.033 


20jlzA/20mA 


CP 


Clock input 


1.0/0.033 


20/xA/20//A 


m 


Output Enable input 
(active-Low) 


1.0/0.033 


20/uA/20/uA 


On. 5n 


Data Outputs 


750/106.7 


15/uA/64/uA 


'F823 
'F824 


D n 


Data input 


1.0/0.033 


20juA/20juA 


CP 


Clock input 


1.0/0.033 


20/uA/20/uA 


EN 


Clock Enable input 
(active-Low) 


1.0/0.033 


20/uA/20juA 


PR 


Master Reset input 
(active-Low) 


1.0/0.033 


20/uA/20juA 


C5E 


Output Enable input 


1.0/0.033 


20/uA/20mA 


Qn. Qn 


Data outputs 


750/106.7 


15mA/64mA 


'F825 
'F826 


D n 


Data input 


1.0/0.033 


20juA/20juA 


CP 


Clock input 


1.0/0.033 


20/uA/20iutA 


EN 


Clock Enable input 
(active- Low) 


1.0/0.033 


20juA/20juA 


MR 


Master Reset input 
(active-Low) 


1.0/0.033 


20juA/20/xA 


OE. OE n 


Output Enable inputs 


1.0/0.033 


20/uA/20fxA 


Qn. Qn 


Data outputs 


750/106.7 


15mA/64mA 



D 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the HIGH state and 0.6mA in the LOW state. 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





T821 




OE|T 




EKc 


°oE 




§K 


DlE 




HQi 


d 2 e 




SK 


D 3 U 




Dq 3 


D 4 |T 




IIQ4 


DslI 




IIQ5 


DeE 




33 ©e 


DrE 




1IQ7 


D 8 Qo 




3Ho 8 


D9GI 




33 a 9 


6NDfJ2 




jjfj CP 






CD08210S 





T821 

234567891011 

MINIMI! 




13 

1-0 


D D, D 2 D 3 D 4 D 6 D e 0,0,0, 
Q Q^Q 2 Q 3 Q A Q S Q 6 Q 7 Q S Q 9 






llllllllll 

232221201918 17 16 15 14 

LS10220 


5 



F821 




t\ 


S I 


_23_ 

20 

18_ 

17 

14 


3 

_4 

_s 

j$ 

_7 

J 

.J 

JO 


ID > V 
























LS10090S 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





F822 




oErr 




ElVcc 


DoE 




III Go 


01E 




Da. 


D 2 rr 




£]q 2 


d 3 II 




HQ3 


d 4 e 




Ho 4 


D 6 E 




HIQ5 


°eE 




13 Qe 


D/E 




HO; 


D 8 D1 




IH^e 


D 8 DI 




33 Q9 


gndQ5 




13] CP 




c 


D08200S 





F822 

234567891011 

MMMMM 




13 

1—0 


D D, Dj D 3 D 4 D 6 D a Dy D 8 D 9 

S ,F822 

QoQ 1 Q 2 Q3Q 4 Q 5 Q e Q 7 QeQ9 






?????????? 

232221201918 17 16 15 14 

LS10210S 







F822 




3 


r 

>C1 

1 r 


^22. 
Sw 20 


3 
4 
J 

J 

7 

8 

9 

10 

11 


1D > V 










N»J9_ 
Sw18 






Sw16 
Nw1S 








^Ji. 






LS10102S 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





F823 




6e|T 




UVcc 


DoE 




IJQo 


D.U 




HO, 


D 2 rr 




£]Q 2 


d 3 E 




HQ3 


D4E 




33 04 


D 5 E 




33 Q 5 


DeE 




33 Qe 


D7E 




iUQ 7 


D,[lO 




Ho, 


MR [11 




14] EN 


gndQI 




13] CP 






CD08190S 





T823 

2345678910 

II II II i II 




13 

14—0 
11—0 
1—0 


D D, Dj D 3 D 4 D s D 6 Dy D 8 
CP 

0E 

Qo 0, Qj Q3 Q 4 Q 5 Q e Q 7 Q 8 






I I I I I I I I I 

232221201918 17 16 15 

LS10200 


5 





'F823 




_2 

j! 

j: 


EN 
R 
G1 
>1C2 

1 r 


22. 

— 2L 


2D > V 






















LS10070S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





F824 




oirr 




ElVcc 


D |T 




m% 


Did 




m* 


D 2 E 




ID a* 


d,h 




U^3 


D 4 [6 




33 cu 


■bd 




33 o 8 


D 6 rr 




33 *. 


«>7E 




13 07 


d,h 




13 ^e 


MR QT 




nm* 


ondQI 




i|]cp 




c 


D08180S 





F824 

2345678910 

I I I I I I I I I 




D D, D 2 D 3 D 4 D 8 D 6 0, D 8 

13 CP 

14 -0 EN ,-_ 
11 —0 MR F8Z4 
1—0 OE 

Qo 0, Q 2 Qj Q 4 Q 5 Q, Qy Q 8 






2322212019181716 15 

LS10190S 







F824 




-Lfc*. 

J4JX,. 

_3 

J 


EN 
R 
01 
>1C2 

1 r 


■^ 23 
■^ 22 
"■^21 


2D > V 








S. 17 

V 15 














LS10082S 



PIN CONFIGURATION 



LOGIC SYMBOL 



T825 


ot, rr 




HJVcc 


61,11 




|0^ 


D (T 




Sl^o 


»iE 




are 


D 2 [T 




1^2 


D3E 




33^3 


o 4 rr 




33 Q« 


«>sE 




33 Qs 


DeU 




33 Qe 


D7G2 




33^7 


DsGI 




n]EN 


ONDfj| 




13 CP 






CD08170S 



F825 



345678910 

I I I II 1 I I 



1—0 OEo 
2— O OE, 



D„ D, D 2 D 3 D 4 D 6 D 8 D, 



OEj 

Qo Of Q2 <>3 <»4 Q5 °« °7 



I I I I II 

22 21 20 19 18 17 16 15 

LS10180S 



LOGIC SYMBOL (IEEE/IEC) 




F825 




23 N^ 

Jibs. 

14 K. 

J2 

_4 

_7 

J» 

JO 


& 

R 
01 
>1C2 

1 


EN 

r 


2L 

16. 

15. 


2D > V 


















L 


S10050S 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



■F826 


oepE 




ElVcc 


0E,[7 




Hoe; 


D [J 




IK 


D,[7 




gjo, 


DjE 




IK 


D3E 




33 «3 


D 4 [7 




33 <>4 


»sE 




33 <»s 


»eE 




33 o« 


D/Il 




33 Or 


DsEi 




Hi EN 


GNDfJI 




IUcp 




c 


0081 60S 



'F826 



1-OOEj 
2— OOE, 



7 8 9 10 

I I I I 



D D, D 2 D 3 D 4 D s D 6 D, 



©0 0, Q 2 Q 8 Q 4 O5Q6Q7 

TTTTTTTT 

22212019181716 15 

LS10170S 





'F826 




23^ 

-2J^ 
J4J^ 

J2 

_3 

_4 

5 

_9 

JO 


& 


EN 


r^_22. 
V, 21 

s. 1? 

S. 18 

Ss^JL 

Sw 16 

S^ 15 


R 
01 
>1C2 

1 


r 


2D > V 




















LS10062S 
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LOGIC DIAGRAM for 'F821 



(4) (5) 

«> 2 D 3 



(6) 
D 4 



(8) (9) 

D 6 D 7 



(10) (ID 

»« °9 



Ln L o i— d L_ d •- L. L d L- L- o L_ 



(13) CP ^~ 



I 5E-0^- 



Qo °i 

(23) (22) 



Q 2 

(21) 



©3 Q4 

(20) (19) 



(18) 



Q 6 Q 7 

(17) (16) 



Q 8 

(15) 



09 
(14) 



V cc - Pin 24 
GND = Pin 12 



LOGIC DIAGRAM for 'F822 



(2) (3) (4) (5) (6) (7) (8) ») (10) (11) 

D D, D 2 D 8 D 4 S D 6 D 7 D 8 D, 



Ln L o L D L_ D L-d L_ L D L. o Lp L 



(13) CP ^~ 



)5E-o^- 



^WWWWI 



Qo Qi O2 

(23) (22) (21) 



Q 4 Q S Q 6 Q 7 Q 8 9 

(1») (18) (17) (18) (15) (14) 

LD04284S 



V cc = Pm 24 
GND = Pin 12 



LOGIC DIAGRAM for F823 




On 



u 



(3) 
Do Di 



Lr 



(4) 



(5) 



Li 



(7) 

Ir 



(8) 

Ir 



(9) 

ti 



ij 



>E— 0^~ 



anarTrra n 



Qo O, Q 2 Q 3 Q 4 Q s Q 6 Or Qj 

(23) (22) (21) (20) (19) (18) (17) (16) (15) 



V cc = Pm 24 
GND = Pin 12 
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LOGIC DIAGRAM for T824 




On 



(3) 



R oN- 



l* 



Lr 



u 



(1) OE— — O^- 



W4444OT1 



Q a, Q 2 Q 3 Q 4 Q 5 Q 6 °7 Q 8 

(23) (22) (21) (20) (19) (18) (17) (16) (15) 



V cc = Pin 24 
GND = Pm 12 



LOGIC DIAGRAM for 'F825 



o 

(3) 
Do 



MR— — oN- 



R 

X 



(5) 

°2 



u 



LP 



Lr 



Lr 






Q Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 

(22) (21) (20) (19) (18) (17) (16) (15) 



Vcc = Pm 24 
GND = Pin 12 



LOGIC DIAGRAM for 'F826 



U 



u 



u 



(2)OE,- 
(23) OE,' 



nnnnnnn n 



Q Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 

(22) (21) (20) (19) (18) (17) (16) (15) 



V C c = Pm 24 
GND = Pin 12 
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FUNCTION TABLE FOR 


'F821 AND 'F822 




INPUTS 


OUTPUTS 


OE 


CP 


D n 


Q 
F821 


Q 
F822 


L 


T 


I 


L 


H 


L 


t 


h 


H 


L 


L 


L 


X 


No change 


No change 


L 


H 


X 


No change 


No change 


H 


X 


X 


Z 


Z 



FUNCTION TABLE FOR 'F823 AND F824 



INPUTS 


OUTPUTS 


OE 


MR 


EN 


CP 


D n 


Q 
T823 


Q 
T824 


L 


L 


X 


X 


X 


L 


L 


L 


H 


L 


t 


h 


H 


L 


L 


H 


L 


t 


I 


L 


H 


L 


H 


H 


X 


X 


No change 


No change 


H 


X 


X 


X 


X 


Z 


Z 



FUNCTION TABLE FOR ' 


F825 AND 'F826 




INPUTS 


OUTPUTS 


OEn 


MR 


EN 


CP 


D n 


Q 
T825 


Q 
F826 


L 


L 


X 


X 


X 


L 


L 


L 


H 


L 


t 


h 


H 


L 


L 


H 


L 


t 


I 


L 


H 


L 


H 


H 


X 


X 


No change 


No change 


H 


X 


X 


X 


X 


Z 


Z 



H = High voltage level steady state 

h = High voltage level one setup time prior to the Low-to-High clock transition 
L = Low voltage level steady state 

I = Low voltage level one setup time prior to the Low-to-High clock transition 
X = Don't care 

i = Low-to-High clock transition 
Z = High-Impedance 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F821, 822, 823 
74F824, 825, 826 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC = MIN, 
Vil = MAX, 
V| H = MIN 


Ioh = -3mA 


±10%V C c 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


l H = -15mA 


±10%V CC 


2.0 






V 


±5%V C c 


2.0 






V 


Vol 


Low-level output voltage 


V C c » MIN, 
V| L = MAX, 

V| H - MIN 


Iol - 48mA 


±10%V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


Iql = 64mA 


±5%V CC 




0.40 


0.55 


V 


V|K 


Input clamp voltage 


Vcc = MIN, l| = l|K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


Vcc = 0.0V, V| = 7.0V 






100 


HA 


l|H 


High-level input current 


Vcc = MAX, V, = 2.7V 






20 


MA 


IlL 


Low-level input current 


Vcc - MAX, V, = 0.5V 






-20 


HA 


•OZH 


OFF-state output current, 
High-level voltage applied 


Vcc = MAX, V = 2.7V 






50 


MA 


•OZL 


OFF-state output current, 
Low-level voltage applied 


Vcc = MAX, V = 0.5V 






-50 


ma 


los 


Short-circuit output current 3 


Vcc = MAX 


-100 




-225 


mA 


•cc 


Supply current (total) 


'F821, 'F822 


Vcc - MAX 




75 


110 


mA 


■F823, 'F824 






110 


mA 


■F825, 'F826 












86 


mA 



D 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F821, 74F822, 74F823, 
74F824, 74F825, 74F826 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


100 










MHz 


tpLH 
tpHL 


Propagation delay 
CP to Q n or Q n 


Waveform 1 






7.0 
9.5 






ns 


tpHL 


Propagation delay 
MR to Q n or Q n 


'F823, 'F824 
'F825, 'F826 


Waveform 2 






15.0 






ns 


tpZH 
tpZL 


Output enable time to 
High or Low level 


Waveform 4 
Waveform 5 






10.5 
9.5 






ns 


tpHZ 
tpLZ 


Output disable time 
from High or Low level 


Waveform 5 
Waveform 5 






7.0 
7.0 






ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST CONDITIONS 


74F821, 74F822, 74F823, 
74F824, 74F825, 74F826 


UNIT 


PARAMETER 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(L) 


Setup time, High or 
Low D n to CP 


Waveform 3 


2.0 
2.0 










ns 


th(H) 
th(L) 


Hold time, High or Low 
D n to CP 


Waveform 3 


2.0 
2.0 










ns 


tw(H) 
tw(U 


Clock pulse width 
High or Low 


Waveform 3 


2.0 
2.0 










ns 


ts(H) 
ts(U 


Setup time, High 
or Low, E n to CP 


•F823, 
•F824, 
'F825, 
'F826 


Waveform 3 


3.0 
3.0 










ns 


th(H) 
th(L) 


Hold time, High or 
Low, E n to CP 


Waveform 3 














ns 


tw(U 


MR Pulse width, Low 


Waveform 2 


5.0 










ns 


tree 


MR Recovery time 


Waveform 2 


5.0 










ns 
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AC WAVEFORMS 



On 



-1"MAX- 



Vm \vm ;^m \ 



— t W (H)-~ — t w (L)— 
— ! PLH— | 



-•-•PHL— 

Y 



— 'PHL— 



— ^LH— 



V M 



\v M 



r* 



Qn 



V M 



J' 



-t W (H)_ 



*r»c" 



f 



**PHL-* 



- *PLH- 



^ 



.1 



V M 



\ 



Waveform 1. Propagation Delay for Clock to Outputs 



Waveform 2. Master Reset Pulse Width, 

Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 



. Hulk.. - 



th<H>- 




\ 



^t,(U — 



/v M ^— twd)-— ~f V M 



v M 



y 



-*" % PIH-*- 



Qn- Qn 



"•-IpMZ- 



F 



r V H-0.3V 



-ov 

WF0609QS 



Waveform 3. Data and Enable Setup and Hold Times 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



\i 



/ 



— 'PZL— 



Qn.Qn 



— t PL2 - 



\i 



ST 



- v l + o.3V 

WF0607QS 



Waveform 5. 3-State Output Enable Time to Low Level and Output Disable Time From Low Level 

NOTE: For all waveforms, V^ = 1 5V 
The shaded areas indicate when the input is permitted to change for predictable output performance 



B 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



V M 



— -tTHLOf) 
— H r— 'TLH(tr) 




POSITIVE 
PULSE 



tTLH(«r)-H 
tTHLOf)— 



• AMP (V) 



90% 
VM 



VM- 




AMP (V) 



Test Circuit for 3-State Outputs 



V M = 1 5V 

input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rx = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Outputs sink 64mA 

• High-impedance NPN base inputs 
for reduced loading (20juA in 
High and Low states) 

• l| L is 20jliA vs FAST family spec 
of 600jitA and 1000/xA for AMD 
29827/828 series 

• Ideal where high speed, light bus 
loading, and increased fan-in are 
required 

• Controlled rise and fall times to 
minimize ground bounce 

• Glitch free power up in 3-State 

• Flow through pinout architecture 
for microprocessor oriented 
applications 

• Slim 300mil-wide plastic 24-pin 
package 

• Pinout and function compatible 
with AMD 29827/828 series 



PIN CONFIGURATION 



F827 


F828 


5^.E 




ElVcc 


eioU 




EJVcc 


«>0 [I 




UK 


°0 [I 




3)5 


"it! 




HQi 


Di[I 




m^ 


D 2 [T 




HI <>2 


D 2 E 




®Q 2 


DatI 




S]Q 3 


D3U 




U63 


D 4 [6 




19] 0„ 


D 4 [? 




mo* 


D 5 H 




J8]Q 5 


D S [I 




JEOs 


o»H 




go. 


D 8 II 




m °e 


DrE 




IQ7 


D7E 




mo? 


°a G2 




H]Q« 


D 8 Q5 




mo. 


D9QI 




hk 


D9E 




ni5 9 


GND [12 




Hjei, 


GND Q| 




13| oE, 




TOP VIEW 






TOP VIEW 






CD08020S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F827 
74F828 


6.0ns 
6.0ns 


60mA 
55mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F827N, N74F828N 


24-Pin Plastic SOL 


N74F827D, N74F828D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D0-D9 


Data inputs 


1.0/0.033 


20juA/20mA 


OEo, 5Ei 


Output enable inputs (active-Low) 


1.0/0.033 


20/uA/20mA 


Q0-Q9 


Data outputs for 'F827 


750/106.7 


15mA/64mA 


Q0-Q9 


Data outputs for 'F828 


750/106.7 


15mA/64mA 



NOTE: 

1 One (1 0) FAST Unit Load is defined as. 20/uA in the High state and 0.6mA in the Low state. 



B 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





'F827 

23456789 10 tl 

III lllllli 




1—0 
13—0 


D D, D 2 D 3 D 4 D 5 D s D 5 D 5 D 9 

SSf -F827 

Qo (^ Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 Q 8 Q 9 






llllllllll 

23 22 21 20 19 18 17 16 15 14 

LS09 

F828 

23456789 10 Tl 

llllllllll 


B80S 


1—0 

13 —O 


D D, D 2 D 3 D 4 D 5 D 5 D s D 5 D 9 

°|o T828 
OE, 

Qo Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 Q 8 Q 9 






?????????? 

23 22 21 20 19 18 17 16 15 14 

US09 


90S 
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DESCRIPTION 

The 'F827 and 'F828 10-Bit bus buffers 
provide High performance bus interface buf- 
fering for wide data/address paths or busses 



carrying parity. They have NOR Output En- 
ables (SEo, GEi) for maximum control flexibil- 
ity. 



The 'F827 and 'F828 are functionally and pin 
compatible to AMD AM29827 and AM29828. 

The 'F828 is an inverting version of 'F827. 



LOGIC DIAGRAM FOR 'F827 

(11) (10) (9) (8) (7) (6) 
D 9 D 8 Dj D 6 D 5 4 

if rf if if rf rf 


(S) 

[f 


(4) (3) 
D 2 D, 

it >t 


(2) 
Do 

rl 

1 , rir- 5 ^ (1) 


I i i i i i 

Q9 Q 8 Q7 Qe °6 °4 

(14) (15) (16) (17) (18) (18) 

V cc - Pm 24 
GND-Pin 12 
( ) - Pin numbers 


©3 
(20) 


I I 

Q 2 Q, 
(21) (22) 


^JO- 01,(13) 

Qo 

(23) 

LD04103S 



LOGIC DIAGRAM FOR T828 



(11) (10) (») (8) (7) (6) (5) (4) (3) (2) 

D 9 D, D, D 6 D 5 4 D 3 D 2 D, D 

Qg Q 8 Q 7 Q 6 Os Q 4 Q3 Q 2 Q 1 °o 

(14) (IS) (16) (17) (18) (19) (20) (21) (22) (23) 



Vcc " Pin 24 
GND-Pin 12 
( ) - Pin numbers 



FUNCTION TABLE 












INPUTS 


OUTPUTS 


OPERATING MODE 


Sin 


D n 


T827 


F828 


Qn 


Qn 


L 


L 


L 


H 


Transparent 


L 


H 


H 


L 


Transparent 


H 


X 


Z 


Z 


Hi-Z 



H = High voltage level 
L = Low voltage level 
X - Don't care 
Z = High-impedance 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.0 


V 


•out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V|H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


liK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



D 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F827, 74F828 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN 
V, L =MAX 
V| H =MIN 


Ioh = -3mA 


±10% V C c 


2.4 






V 


±5%V CC 


2.7 


3.3 




V 


IOH = -15mA 


±10% V cc 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


V C c - MIN 
V, L =MAX 
V| H = MIN 


Iol ■ 48mA 


±10% V CC 




0.35 


0.50 


V 


Iql ■ 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V C c - MIN, I, - l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V C c = 0.0V = 7.0V 






100 


/* 


Iih 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


MA 


IlL 


Low-level input current 


V C c = MAX, V, = 0.5V 




-0.4 


-20 


mA 


>OZH 


OFF-state output current, 
High-level voltage applied 


V C c = MAX, V - 2.7V 






50 


MA 


'ozl 


OFF-state output current, 
Low-level voltage applied 


V C c = MAX, V = 0.5V 






-50 


ma 


los 


Short-circuit output current 3 


V CC - MAX 


-100 




-225 


mA 


'cc 


Supply current (total) 


'F827 


'CCH 


V C c = MAX 




50 


70 


mA 


'CCL 




70 


100 


mA 


'ccz 




60 


90 


mA 


'F828 


'CCH 


V C c = MAX 




30 


45 


mA 


'CCL 




65 


85 


mA 


'ccz 










55 


70 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F827 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay D n to Q n 


Waveform 1 


2.0 
2.0 


5.5 
4.5 


8.5 
8.5 


2.0 
2.0* 


9.0 
9.0 


ns 


tpZH 
tpZL 


Output Enable time 
01 to Q n 


Waveform 3 
Waveform 4 


5.0 
4.0 


10.0 
7.0 


13.5 
12.0 


4.5 
4.0 


15.5 
13.0 


ns 


tpHZ 
tpi_Z 


Output Disable time 
SE to Q n 


Waveform 3 
Waveform 4 


2.5 
2.5 


5.0 
5.0 


8.0 
8.0 


2.0 
2.0 


8.5 
8.5 


ns 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F828 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay D n to (5 n 


Waveform 2 


2.0 
1.0 


6.0 
3.0 


8.5 
7.0 


2.0 
1.0 


9.5 
8.0 


ns 


tpZH 
tpZL 


Output Enable time 
5E to <5 n 


Waveform 3 
Waveform 4 


7.5 
6.5 


10.0 
8.5 


13.0 
12.0 


7.0 
6.0 


15.0 
13.0 


ns 


tpHZ 
tp|_Z 


Output Disable time 
OE to Q n 


Waveform 3 
Waveform 4 


2.5 
1.5 


5.0 
4.0 


8.5 
7.0 


2.0 
1.5 


9.0 
8.0 


ns 



AC WAVEFORMS 



D 



* ! PLH-* 



\vm 



-Jf 



-•-^PHL-— 



/ 



V M 



MPHL* 



Vi 



\i 



\ 



-tPLH* 



V M 



fZ 



WF0606CS 

Waveform 1. Propagation Delay for Non-Inverting Outputs 



WF07544S 

Waveform 2. Propagation Delay for Inverting Outputs 



t 



/ 



-^PZH- 



"-»PHZ- 



V 



F 



_£^V OH -0.3V 



J 



— «PZL— 



Qfi-Qn 



— *PLZ- 



\ 



¥1 



t-v OL + o.: 



V OL + 0.3V 

WF0607QS 



Waveform 3. 3-State Enable Time to High Level 
and Disable Time From High Level 



Waveform 4. 3-State Enable Time to Low Level 
and Disable Time From Low Level 



NOTE: For all waveforms, V M = 1 5V 
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TEST CIRCUIT AND WAVEFORMS 





NEGATIVE 
PULSE 



POSITIVE 
PULSE 



V M 




h-lTHL(tf) 
— -tTLH(tr) 



tTLH«r)-H 
tTHLGf)— 



> AMP (V) 



90% 
VM 



VM 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• 5-bit address generator (32 
Micro-instruction addressability) 

• Two subroutine branching 
capability 

• Interrupt branching 

• Cascadable for increased 
addressing 

• Direct branching over full 
address range 

DESCRIPTION 

The Signetics 74F838 Microprogram Se- 
quence Controller generates addresses 
to access instructions from a micropro- 
gram memory. 

This high-speed device provides an effi- 
cient means of controlling the flow 
through a microprogram by providing a 
powerful set of sequencing functions. 

In addition to providing branching facility 
over the entire address range, the de- 
vice also supports two subroutines and 
an interrupt level. 

The 74F838 can directly address up to 
32 micro-instructions; however, two or 
more of these devices may be cascaded 
for increased addressing. For example: 
two devices can address 1K and three 
devices can address up to 32K of pro- 
gram storage. 

Combined with memory, the 74F838 
forms a powerful control section for 
CPUs and I/O controllers. 

The device is available in a 20-pin Dual- 
In-Line (DIP) and SOL Packages. 



TYPE 


TYPICAL f M AX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


N74F838 


90MHz 


65mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V±10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F838 


20-Pin Plastic SOL 


N74F838D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


JS0-JS4 


Jump State inputs 


1.0/1.0 


20mA/0.6itiA 


JMP 


Jump input 


1.0/2.0 


20juA/0.6mA 


SUB1.SUB2 


Subroutine inputs 


1.0/1.0 


20juA/0.6mA 


INT 


Interrupt input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


CLK 


Clock input 


1.0/1.0 


20/uA/0.6mA 


CI 


Cascade-ln/input 


1.0/1.0 


20/nA/0.6mA 




Reset input (active-Low) 


1.0/1.0 


20juA/0.6mA 


RESET 


PS0-PS4 


Present state outputs 


150/40 


3mA/24mA 


CO 


Cascade-Out/output 


150/40 


3mA/24mA 



B 



NOTE: 



sic: 

One (1.0) FAST Unit Load is defined as: 20/iA in the High state and 0.6 mA in the Low state. 
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FEATURES 

• High-speed parallel latches 

• Extra data width for wide 
address/data paths or buses 
carrying parity 

• High-impedance NPN base input 
structure minimizes bus loading 

• Iil is 20/jA vs 1000/u A for 
AM29841 series 

• Buffered control inputs to reduce 
AC effects 

• Ideal where high-speed, light 
loading, or increased fan-in are 
required as with MOS 
microprocessors 

• Positive and negative over-shoots 
are clamped to ground 

• 3-State outputs glitch free during 
power-up and power-down 

• 48mA sink current 

• Slim DIP 300mil package 

• Broadside pinout 

• Pin-for-pin and function 
compatible with AMD 
AM29841- 29846 series 

DESCRIPTION 

The T841-'F846 bus interface latch 
series are designed to provide extra data 
width for wider address/data paths or 
busses carrying parity. The 'F841 - 
'F846 series are functionally and pin 
compatible to AMD AM29841 - 
AM29846 series. 

The 'F841 consists of ten D-type latches 
with 3-State outputs. The flip-flops ap- 
pear transparent to the data when Latch 
Enable (LE) is High. This allows asyn- 
chronous operation, as the output transi- 
tion follows the data in transition. On the 
LE High-to-Low transition, the data that 
meets the setup and hold time is 
latched. 



'F841/T842 10-Bit Bus Interface Latches, NINV/INV (3-State) 
'F843/T844 9-Bit Bus Interface Latches, NINV/INV (3-State) 
'F845/T846 8-Bit Bus Interface Latches, NINV/INV (3-State) 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F841, 74F842 


5.5ns 


60mA 


74F843, 74F844 


6.2ns 


65mA 


74F845, 74F846 


6.2ns 


60mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F841N, N74F842N, N74F843N 
N74F844N, N74F845N, N74F846N 


24-Pin Plastic SOL 


N74F841D, N74F842D, N74F843D 
N74F844N, N74F845N, N74F846N 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D n 


Data input 


1.0/0.033 


20/zA/20/iA 


LE 


Latch Enable input 


1.0/0.033 


20mA/20/xA 


OE, OEn 


Output Enable input (active-Low) 


1.0/0.033 


20jLtA/20/iiA 


MR 


Master Reset input (active-Low) 


1.0/0.033 


20/LtA/20juA 


PRE 


Preset input (active-Low) 


1.0/0.033 


20juA/20juA 


Qn 


Data output 


750/80 


15mA/48mA 


Qn 


Data output 


750/80 


1 5mA/48mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20ptA in the High state and 0.6mA in the Low state. 



Data appears on_ the bus when the 
Output Enable (OE) is Low. When OE is 
High the output is in the High-impedance 
state. The 'F842 is the inverted output 
version of 'F841. 

The 'F843 consists of nine D-type 
latches with 3-State outputs. 

In addition to the LE and OE pins, the 
*F843 ha s a M aster Reset (MR) pin and 
a Preset (PRE) pin. These pins are ideal 
for parity bus interfacing in high perfor- 
mance systems. When MR is Low, the 
outputs are Low if OE is Low. When MR 
is High, data can be entered into the 



latch. When PRE is Low, the outputs are 
High, if OE is Low. PRE overrides MR. 
The 'F844 is the inverted output version 
of 'F843. The 'F845 consists of eight D- 
type latches with 3-State outputs. 

In addition to the LE, OE, MR and PRE 
pins, the 'F845 has two additional OE 
pins making a total of three Output 
Enable (OE , OE-i, OE 2 ) pins. 

The multiple Output Enables (OE , OE 1f 
OE2) allow nriultiuser control of the_ inter- 
face, e.g., CS, DMA, and RD/WR. The 
'F846 is the inverted output version of 
'F845. 
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Bus Interface Latches 



FAST 74F841 /842/843/844/845/846 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





F841 




5e|T 




HVcc 


Do [I 




Uq 


°tU 




U01 


D 2 E 




2T]Q 2 


D3U 




HQ3 


D4E 




1JQ 4 


D5CE 




IUQ5 


DeU 




33 Qb 


d 7 ce; 




Uq 7 


D sl 




U Q 8 


D 9 Qlj 




U Q 9 


GND Q| 




13] LE 






CD08150S 




F842 




OE[T 




mvcc 


DoH 




HlQo 


D1U 




HQi 


D 2 [T 




1DQ2 


D3U 




Uq 3 


D 4 H 




Uq 4 


D 5 LX 




iq 5 


Dell 




33Q6 


D 7 |T 




1UQ7 


d 8 Qo 




15]Q 8 


D9DI 




HQ9 


GND Qf 




13] LE 






CD08140S 



'F841 



23456789 10 11 



M ill 



D D 1 D 2 D 3 D 4 D 5 D 6 Dy D 8 D 9 
Q Q 1 Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 Q 8 Q 9 



I I I I I I I I 

3 22 21 20 19 18 17 16 15 14 



V cc = Pm 24 
GND = Pin 12 



F842 



234567891011 

MINIMI 



D D, D 2 D 3 D 4 D 5 D 6 Dy D 8 D 9 

E E ' F842 

Q Q 1 Q 2 Q 3 Q 4 Q S Q 6 Q 7 Q 8 Q 9 



YYYYYYTYTY 

23 22 21 20 19 18 17 16 15 14 



V cc = Pm 24 
GND = Pin 12 



'F841 




13 

J. 

J 

_4 

_5 

_6 

_7 

J 

J) 

JO 

J1 


EN 
CI 

1 r 


23 
22 

21 


1D > V 






20_ 

19 
18 
17 










16 

15 

14_ 










F842 


LS10030S 


13 

1 

_3 

J 

J 

_6 

2 

J 

_9 

10 

J1 


EN 
CI 

1 r 




10 > V 


Vy 23 

^ 22 
S^ 21 
^ 20 










S. 19 




Sy 18 








S. 16 




V 15 
Sy 14 








LS10040S 



D 
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FAST 74F841/842/843/844/845/846 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





F843 




OEfT 




HVcc 


Doll 




l]Qo 


D1CI 




UQ1 


D 2 U 




HlQ 2 


D 3 U 




IQ3 


D4E 




3a 04 


D 5 H 




11Q5 


Ded 




]3a 6 


D 7 fl 




Uq 7 


D 8 Q0 




ll Q 8 


CLR [IT 




14] PRE 


GND Q| 




HI LE 






CD08130S 




'F844 




Of |T 




mvcc 


Do [I 




Uq 


^rr 




SJ a, 


D 2 E 




m°2 


Dall 




HQ3 


D 4 rr 




i°4 


d 5 Cl 




Uq 5 


Dell 




13 Q 6 


D 7 rr 




Uq 7 


D 8 fJ 




iHq 8 


CLR QT 




UjPRE 


GND 0| 




ijQle 






CDO8120S 



F843 





2345678910 

I I I I I I I I I 


13 

14—0 
tl— 
1-0 


D D, D 2 D 3 D 4 D 5 D 6 Dy 8 

LE 

PRE 

MR 

OE 

Q Q t Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 Q 8 




I I I I I I I I I 

23 22 21 20 19 18 17 16 15 



V cc = Pin 24 
GND = Pin 12 



'F844 



23456789 10 

MINIM I 



D D 1 D 2 D 3 D 4 D 5 6 Dy D 8 

LE 

PRE 

MR 

OE 

Q Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 Q 8 



TTTTrTTTT 

23 22 21 20 19 18 17 16 15 



V cc = Pin 24 
GND = Pin 12 





'F843 




J4j^ 

_3 

J 

5 
JO 


EN 
R 
S2 
CI 

1 r 


— 22. 

2L 

—22. 

JL 

lsiooios 

S^ 22 
^ 21 
^ 20 
^ 19 
S, 18 
^JL 
■v 16 
S^ 15 


1D > V 




















T844 


J4j^ 
13 

_3 

_4 

Jj 

J* 


EN 
R 
S2 
CI 

1 r 


1D > V 






















LS10023S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



5EoE 

oe,U 

Do II 

D,E 
D 2 (T 

D 3 E 
D 4 [7 

"stl 
DeCE 

D7D0 

CLR QT 
QND Q| 



OE.II 
DoE 
DlE 
D2E 
Dal! 
D 4 [7 

D5E 

DeU 

D7H 

CLRQl 

QND [12 



F845 



F846 



IH 0E 2 

IK 

S]Q, 

S|Q 2 
UK 

n)o 4 

UK 
11 Qe 
UK 

nipsi* 

TUle 



UVcc 

OE^ 

IK 

*K 



3SQ3 

Uq 4 

hk 

HJOe 

iUoV 

UjPRE 

iHle 





T845 

345678910 

1 1 1 1 1 1 1 1 




13 

14— q 
11—0 
1-0 
2—0 
23—0 


°0 °1 °2 D3 D 4 D s D 6 Dj 

LE 

PRE 

MR 

°Eo 
OE, 

0E 2 

Q 0, Q 2 Q 3 Q 4 Q 6 Qg Q 7 




1 1 1 1 1 1 1 1 

22 21 20 19 18 17 16 15 

LS10122S 

V C c - Pin 24 
GND = Pm 12 

T846 

345678910 

II I I I I I I 




13 

14— C 
11—0 
1—0 
2—0 
23— O 


D, D 2 D3 D 4 D 6 D 6 D, 

LE 

PRE 

MR 

OE 
OE, 
OEj 
Qo Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 




V CC = Pm 2 
GND - Pin 1 


???????? 

22 21 20 19 18 17 16 15 

LS10112S 

4 
2 







T845 


-Lb, 


& 




.^ 




EN 


23 h^ 






Jifc^ 


S2 




JU^ 


R 


J3 


CI 





LC 



1D >2V 



T846 



_1L^ 


& 




-U^ 




EN 


23 h^ 






14 r — 


S2 




JUb> 


R 


j3 


CI 





3_C 



_3 


1D > 2V 


_4 




5 




Ji 




7 




J} 




J9 




JO 





22 

21 
20 
19 
18 
17 
, 16 
15 



B 
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LOGIC DIAGRAM FOR 


F841 






































(2) 

Do 

[i 


(3) (4) (5) (6) (7) (8) (9) (10) (11) 
D, D 2 3 D 4 D s 6 D 7 D 8 D 9 

I I I I 




." 


L„ 


L D 


L 


L D 


L. 


L. 


L D 


L D 


- D 






Q -i 
L 


L°l 


t'l 


L°l 


i«l 


i«i 


Q -i 
L 


Q -i 
L 


L°l 


L° 












































































r-< 


7 


r-^ 


7 


r-< 


7 


r— y 


It 


r~y 


r~y 


i— y 


It 


fr 


_fc v _ 




































































Qo CL, Q 2 Q 3 Q 4 Q 5 <)« Q 7 Q 8 Q 9 
(23) (22) (21) (20) (19) (18) (17) (16) (15) (14) 


LD04253S 


V cc = Pm 24 
GND =Pin 12 



LOGIC DIAGRAM FOR F842 



(2) (3) (4) (5) (6) (7) (8) (9) (10) 

D D, D 2 D 3 D 4 D 5 6 Dj D 8 



(11) 
D 9 



Q -i Q -i 
L L 


— o *— L-D l—D l_ o i— D I— D L-D 

Q -i Q — 1 Q — | Q -i Q -l Q -i Q — i Q — i 
LLLLLLLL 


(1) 61-o^ 1 1 1 1 1 1 1 1 1 1 



Qo Qi Q 2 

(23) (22) (21) 



<>3 
(20) 



(19) (18) 



(17) 



Q 7 

(16) 



Q 9 

(14) 



V cc = Pin 24 
GND =Pm 12 



FUNCTION TABLE FOR 'F841 AND 'F842 









OUTPUTS 


OPERATING MODE 


iraruo 


F841 


F842 


OE 


LE 


D n 


Q 


Q 


L 
L 


H 
H 


L 
H 


L 
H 


H 
L 


Transparent 


L 

L 


i 
i 


I 
h 


L 
H 


H 
L 


Latched 


H 


X 


X 


Z 


Z 


Hi-Z 


L 


L 


X 


NC 


NC 


Hold 



H = High voltage level steady state 

h = High voltage level one setup time prior to the High-to-Low transition of LE 

L = Low voltage level steady state 

I = Low voltage level one setup time prior to the High-to-Low transition of LE 

X = Don't care 

Z = High-impedance 

NC = No change 

i = High-to-Low transition 
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LOGIC DIAGRAM FOR T843 



(14) PSI-O^- 



(2) 



(3) 



(4) 



(S) 



(7) 

0. 



(B) 



(9) 
°7 



(10) 



Lrh lrh Lrn Lrh Lrn Lrh Lrh Lrh Ir? 

1-1) L. o *- D *- D L - D •— D >-D L D >- D 



(11) MR -O^O- 
(13) LE— ^-~ 



(1)51-0^- 



r L Q-ir L Q-ir L Q-i 



MMMMMMMn' M 



L Q -l p 



02 
(21) 



Vcc - Pm 24 
GND-Pin 12 



LOGIC DIAGRAM FOR 'F844 



Vcc = Pm 24 
GND = Pin 12 



(14) PRl-o^o- 



(2) 
Ob 



R-O^O 



(3) 
°1 



r- L Q -i 



(7) 
D 6 



(8) 



(») 

°7 



(10) 



, B , I . B , I ■ B , I , B , I . B , , , I , A , . B . _i 

urn Lfrn urn urn MPn urn urn urn lt^ 



l - Q -i r 



L^Q-ipL^Q 



-i r L « ° ~l 



(i)5i-c^- 



rfrfrfrfrfrfrirf rf 



(23) 



(22) 



(21) 



(19) 



Si 

(17) 



(15) 



B 



FUNCTION TABLE FOP 


F843 AND 


'F844 




INPUTS 


OUTPUTS 


OPERATING MODE 


T843 


F844 


OE 


PRE 


MR 


LE 


D n 


Q 


Q 


H 


X 


X 


X 


X 


Z 


Z 


Hi-Z 


L 


L 


X 


X 


X 


H 


H 


Preset 


L 


H 


L 


X 


X 


L 


L 


Clear 


L 
L 


H 
H 


H 
H 


H 
H 


L 
H 


L 
H 


H 
L 


Transparent 


L 
L 


H 
H 


H 
H 


i 


I 
h 


L 
H 


H 

L 


Latched 


L 


H 


H 


L 


X 


NC 


NC 


Hold 



H = High voltage level steady state 

h = High voltage level one setup time prior to the High-to-Low transition of LE 

L - Low voltage level steady state 

I = Low voltage level one setup time prior to the High-to-Low transition of LE 

X = Don't care 

Z - High-impedance 

NC = No change 

i = High-to-Low transition 
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LOGIC DIAGRAM FOR T845 



V CC = Pm 24 
GND = Pin 12 



(14) PRl-O^O- 



(10) 

Or 



Irh Lrh Urh irh krh kh kh u 



(11) MR -C^O- 
(13) LE—^O 



I 



(DOio o^ 

(2)51,— ^J- 

(23) OEj « ' 



r L o-i 



I 



I 



I 



I 



I 



I 



I 



Qo 

(22) 



Qi 

(21) 



n n n rf rf n 



02 
(20) 



Q 3 

(19) 



Qs 

(") 



Q 8 

(16) 



LOGIC DIAGRAM FOR F846 



V CC - Pm 24 
GND = Pin 12 



(14) PRE-O^O- 



(4) 



(8) 

°5 



(10) 
Or 



I , ft , I , ft , I , ft , I , ft , I , ft , I , ft , | , ft , I -— ft. 

ltm lt^i urn litm urn ltm urn ur^ 



(11) MR -O^O- 
(13) LE—^— 



r._ri.ai._t..ai.-r--r-_T 



r L ~ Q -| r L ^ Q 



0)61, or-^ 

(2) 51, 51 V- 

(23) 5Ej *—• 



ri^^^^rra n 



5o 

(22) 



5. 

(21) 



Q 3 

(10) 



5e 
(16) 



5r 
(15) 



FUNCTION TABLE FOF 


T845 AND 


*F846 




INPUTS 


OUTPUTS 


OPERATING MODE 


•F845 


T846 


OEn 


PRE 


MR 


LE 


D n 


Q 


Q 


H 


X 


X 


X 


X 


Z 


Z 


Hi-Z 


L 


L 


X 


X 


X 


H 


H 


Preset 


L 


H 


L 


X 


X 


L 


L 


Clear 


L 
L 


H 
H 


H 
H 


H 
H 


L 
H 


L 
H 


H 
L 


Transparent 


L 
L 


H 
H 


H 
H 




1 
h 


L 
H 


H 
L 


Latched 


L 


H 


H 


L 


X 


NC 


NC 


Hold 



H = High voltage level steady state 

h = High voltage level one setup time prior to the High-to-Low transition of LE 

L = Low voltage level steady state 

I = Low voltage level one setup time prior to the High-to-Low transition of LE 

X - Don't care 

Z = High-impedance 

NC = No change 

l = High-to-Low transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


llN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


'out 


Current applied to output in Low output state 


84 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TsTG 


Storage temperature 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






48 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F843, 74F845, 
74F841, 74F842, 
74F844, 74F846 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


Vcc = MIN 
V| L = MAX 
V| H = MIN 


loH = -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


l H = -3mA 


±10% V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN 
V| L - MAX 
V| H = MIN 


Iol - MAX 


±10%V C c 




0.35 


0.55 


V 


±5%V CC 




0.35 


0.55 


V 


V|K 


Input clamp voltage 


Vcc = MIN, I, = l| K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


V CC = 0.0V, V| = 7.0V 






100 


M 


Iih 


High-level input current 


Vcc - MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


V cc - MAX, V, = 0.5V 






-20 


mA 


•ozh 


OFF-state output current, 
High-level voltage applied 


V C c - MAX, V = 2.7V 






50 


MA 


'ozl 


OFF-state output current, 
Low-level voltage applied 


V CC = MAX, V = 0.5V 






-50 


iuA 


'os 


Short-circuit output current 3 


Vcc = MAX 


-100 




-225 


mA 


'cc 


Supply 
current 
(total) 


'F841 


ICCH 


V CC = MAX 




50 


70 


mA 


ICCL 




60 


80 


mA 


leez 




70 


95 


mA 


Ice 


Supply 
current 
(total) 


'F842 


ICCH 


V cc = MAX 




40 


60 


mA 


'CCL 




65 


90 


mA 


leez 




60 


90 


mA 


'cc 


Supply 
current 
(total) 


T844 
'F846 


'CCH 


V CC - MAX 




50 


70 


mA 


'CCL 




70 


100 


mA 


•ccz 










70 


100 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V > t a = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST 
CONDITIONS 


74F841, 74F842 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF, R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF, 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
D n to Q n or Q n 


'F841 


Waveform 1, 2 


2.0 
2.5 


4.0 
4.5 


7.5 
7.5 


2.0 
2.5 


8.0 
8.0 


ns 


tpi_H 
tpHL 


Propagation delay 
LE to Q n or Q n 


Waveform 1, 2 


4.5 
4.0 


6.5 
6.0 


9.5 
9.0 


4.0 
3.5 


10.5 
9.5 


ns 


tpi_H 
tpHL 


Propagation delay 
D n to Q n or Q n 


'F842 


Waveform 1, 2 


3.5 
3.0 


5.5 
5.0 


8.5 
8.0 


4.5 
4.0 


9.0 
8.5 


ns 


tpi_H 
tpHL 


Propagation delay 
LE to Q n or Q n 


Waveform 1, 2 


5.0 
4.5 


7.0 
6.5 


10.0 
9.0 


3.0 
3.0 


10.5 
9.5 


ns 


tpZH 
tpZL 


Output enable time to High or 
Low level, 5E n to Q n or Q n 


Waveform 5 
Waveform 6 


2.5 
6.5 


4.5 
8.5 


8.0 
12.0 


2.0 
5.5 


8.5 
13.0 


ns 


tpHZ 
tpLZ 


Output enable time to High 
or Low level, OE n to Q n or Q n 


Waveform 5 
Waveform 6 


1.0 
1.0 


4.5 
5.0 


8.0 
8.0 


1.0 
1.0 


8.5 
8.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 






TEST 
CONDITIONS 


74F841, 74F842 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF, R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF, 

R L = 500ft 


Min 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n to LE 


Waveform 2 


0.0 
0.0 




1.0 
1.0 




ns 


th(H) 
t s (L) 


Hold time, High or Low 
D n to LE 


'F841 


Waveform 2 


2.5 
3.0 




3.0 
4.0 




ns 


t w (H) 


LE pulse width, High 


Waveform 2 


3.5 




4.0 




ns 


th(H) 
t s (L) 


Hold time, High or Low 
D n to LE 


'F842 


Waveform 2 


3.0 
3.5 




3.5 
4.5 




ns 


t w (H) 


LE pulse width, High 


Waveform 2 


3.0 




3.0 




ns 



Q 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


74F844, 74F846 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF, R L = 500fi 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF, 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
D n to Q n or 5 n 


Waveform 1, 2 


3.5 
3.0 


5.5 
5.0 


8.5 
8.0 


3.0 
3.0 


9.5 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
LE to Q n or (5 n 


Waveform 1, 2 


5.0 
4.5 


7.0 
6.5 


10.0 
9.0 


5.0 
4.5 


10.5 
9.5 


ns 


tpi_H 


Propagation delay 
PRE to Q n or Q n 


Waveform 3 


3.5 


5.5 


8.5 


3.0 


9.5 


ns 


tpHL 


Propagation delay 
MR to Q n or Q n 


Waveform 3 


5.0 


7.0 


10.0 


4.5 


10.5 


ns 


tpZH 
tpZL 


Output Enable time to High 
or Low level, OE n to Q n or <5 n 


Waveform 5 
Waveform 6 


2.5 
6.5 


5.0 
8.5 


7.5 
11.5 


2.0 
5.5 


8.0 
12.5 


ns 


tpHZ 
tpLZ 


Output Disable time to High 
or Low level, SE n to Q n or Q n 


Waveform 5 
Waveform 6 


1.0 
1.0 


4.5 
5.0 


8.0 
8.0 


1.0 
1.0 


8.5 
8.5 


ns 



AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


74F844, 74F846 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF, R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF, 

R L = 500ft 


Min 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
D n to LE 


Waveform 2 


0.0 
0.0 




0.0 
0.0 




ns 


th(H) 
th(D 


Hold time, High or Low 
D n to LE 


Waveform 2 


3.0 
4.0 




3.0 
4.0 




ns 


t w (H) 


\ LE Pulse width, High 


Waveform 2 


3.0 




3.0 




ns 


tw(L) 


PRE Pulse width, Low 


Waveform 2 


4.0 




5.0 




ns 


tw(L) 


MR Pulse width, Low 


Waveform 2 


4.0 




5.0 




ns 


tree 


PRE Recovery time 


Waveform 2 


0.0 




0.0 




ns 


tree 


MR Recovery time 


Waveform 2 


3.5 




4.5 




ns 
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AC WAVEFORMS 



Dn, LE 



/F 



\ 



Qn 






VM 



*- ! PHL-^ 



\± 



Waveform 1. Propagation Delay for Non-Inverting Outputs 



PRE, MR 






♦tpLH- 



V 



Waveform 3. Master Reset Pulse Width, 

Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 



V 



-» PZM — 



P 




IL*" -*Pl 

\u__jf: 



r*tpHL*" 



WF0601AS 

Waveform 2. Propagation Delay for Inverting Outputs 



; v m 



-t,(H)- 




- tW(H) - 



Waveform 4. Data and Select Setup and Hold Times 



v 



/ 



— t PZL — 



\ 



v M 
MplzH 



v M 



¥± 



-V OL + 0.3V 

WF0607QS 



Waveform 5. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 6. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: For all waveforms, Vm - 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Bus Interface Latches 



FAST 74F841/842/843/844/845/846 



TEST CIRCUIT AND WAVEFORMS 



't— o 7.0V NEGATIVE 

PULSE 



PULSE 
GENERATOR 




VOUT 

-9- 



^C L ?Rl 



Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



v M 



~H K-tTHL(tf) 
-tTLH(tr) 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHL(tf)— 



90% 
VM 



-tw- 




V M = 1.5V 

Input Pulse Definition 



. AMP (V) 



■ AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

Cl - Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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74F863, 74F864 
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FAST Products 



FEATURES 

• Provide high-performance bus 
interface buffering for wide data/ 
address paths or buses carrying 
parity 

• High-impedance NPN base inputs 
for reduced loading (70juA in 
High and Low states) 

• I|l is 20juA vs 1000/iA for 
AM29861 series 

• Buffered control inputs to light 
loading, or increased fan-in are 
required as with MOS 
microprocessors 

• Positive and negative over-shoots 
are clamped to ground 

• 3-State outputs glitch free during 
power-up and power-down 

• Slim DIP 300mil package 

• Broadside pinout compatible with 
AMD AM29861 - 29864 series 

• Outputs sink 64mA 

DESCRIPTION 

The 'F861 series Bus Transceivers pro- 
vide High-performance bus interface 
buffering for wide data/ address paths or 
buses carrying parity. 

The 'F863/'F864 9-Bit Bus Transceivers 
have NORed Transmit and Receive Out- 
put Enables for maximum control flexibil- 
ity. 

All Data Transmit and Receive inputs 
have 200mV minimum input hysteresis 
to provide improved noise rejection. 



'F861/T862 10-Bit Bus Transceivers, NINV/INV (3-State) 
'F863/T864 9-Bit Bus Transceivers, NINV/INV (3-State) 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F861, 74F863 


6.0ns 


140mA 


74F862, 74F864 


6.0ns 


105mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V± 10%, T A = 0°C to + 70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F861N, N74F862N, N74F863N, 
N74F864N 


24-Pin Plastic SOL 1 


N74F861D, N74F862D, N74F863D, 
N74F864D 



NOTES: 

1 . Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of thermal 
considerations for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



TYPE 


PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


'F861 
'F862 


A0-A9 


Data transmit inputs 


3.5/0.117 


70/uA/70/uA 


B0-B9 


Data receive inputs 


3.5/0.117 


70juA/70juA 


OEBA 


Transmit output enable input 


1.0/0.033 


20juA/20/uA 


OEAB 


Receive output enable input 


1.0/0.033 


20/iA/20/uA 


A -A 9 


Data transmit outputs 


750/106.7 


15mA/64mA 


Bo- B9 


Data receive outputs 


750/106.7 


15mA/64mA 


'F863 
'F864 


A -A 8 


Data transmit inputs 


3.5/0.117 


70juA/70juA 


B0-B8 


Data receive inputs 


3.5/0.117 


70/liA/70/uA 


OEBAo 
OEBA! 


Transmit output enable inputs 


1.0/0.033 


20juA/20/liA 


OEABo 
OEAB! 


Receive output enable inputs 


1.0/0.033 


20juA/20juA 


A -A 8 


Data transmit outputs 


750/106.7 


15mA/64mA 


Bq -Be 


Data receive outputs 


750/106.7 


15mA/64mA 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





F861/F862 


SIbaQ 




Hv cc 


AoG 




Mb 


AiD 




EJb, 


A,Q 




m b 2 


^B 




IB, 


A 4 Q 




13 B 4 


A«G 




ni b 5 


NO 




33 b 6 


A7Q 




IK 


A.H 




33 b 8 


A»[H 




IK 


GNO IS 




U 5ea§ 






CD07920S 



PIN CONFIGURATION 



T861/T862 



23456 789 10 11 

I I I I I I I I I I 


Ao A, A2 A 3 A 4 A 5 Ag A 7 A 8 Ag 

OEAB 
OEBA 

B B 1 B 2 B 3 B 4 B 5 B 6 B 7 B 8 B 9 


I I I I I I I I I I 

23 22 21 20 19 18 17 16 15 14 

LS1116OS 



V cc = Pin 24 
GND = Pin 12 



•F861/T862 




(13) 1^ 


EN1 (BA) 
EN2 (AB) 


c 


4 1 (23) 


<2> . * 


LI 
(3) • - 


i£_l <i, 
> 


2 £ 


-, (22) 




* L1 


(21) 


LI 








LI 

(6) 


(19) 


LI 

(7) 1 - 




«. (18) 




LI 

(8) 


-11 

(17) 


<9) . « 




« • (16) 




LI 

(10) 


«. (15) 




LI 

(11) T - 


«. (14) 




LI 


-II 








LS09662S 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





F863/T864 


SiSXoQ 




I3v cc 


AoQ 




1b 


AiQ 




Mb, 


A*Q 




B*2 


A3 CI 




1b 3 


A 4 Q 




1b 4 


A 5 Q 




33 b 5 


a«I3 




2K 


A7Q 




Kb, 


*G2 




33 b, 


oeba,© 




S161a§ 


GNO Ql 




WJSEAB, 






CD07930S 



T863/T864 



23456789 10 



14- 
13- 



11 



Aq A 1 Aj A 3 A 4 A s Aj A 7 A 8 



OEAB 
OEAB 1 

Bo Bf B 2 B 3 B 4 B 5 B 6 By B 8 

I I I I I I I I I 

23 22 21 20 19 18 17 16 15 

LS11170S 



V cc = Pin 24 
GND = Pin 12 





F863/T864 




« ISw 


& 
& 


EN1 (BA) 
EN2(AB) 


(23) 


(ID IS. 


(14) is. 


(13) |s. 


(2) 


b- 


LI 

(3) 


& 1 <i 


(22) 


t> 2 ^ 


LI 

<«) 




(21) 


LI 

(5) 




(20) 


LI 

(») 




(19) 


LI 





(18) 


LI 
(8) 1 - 




«. (17) 




LI 

(9) 


(16) 


LL 

(10) 




-t (15) 




LI 


_u 






LS09672S 
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FUNCTION TABLE FOR T861 AND T862 



INPUTS 


MODE OF OPERATION 


OEAB 


OEBA 


•F861 


T862 


L 


H 


A data to B bus 


A data to B bus 


H 


L 


B bus to A data 


B bus to A data 


H 


H 


Z 


Z 



H = High voltage level 
L = Low voltage level 
Z = High-impedance state 



LOGIC DIAGRAM 



'F861 



F862 



F863/T864 



OEAB - 



IVi 



oiiA- 




CH 




>i. 




B 



FUNCTION TABLE FOR T863 AND T864 



INPUTS 


MODE OF OPERATION 


OEABo 


OEABt 


OEBA 


OEBAi 


F863 


F864 


L 


L 


H 


X 


A data to B bus 


A data to B bus 


L 


L 


X 


H 


H 


X 


L 


L 


B bus to A data 


B bus to A data 


X 


H 


L 


L 


H 


H 


H 


H 


Z 


Z 



H - High voltage level 
L = Low voltage level 
X = Don't care 
Z = High-impedance state 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +1 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 
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RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Mill 


Norn 


Max 


V C c 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


I.K 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F861, 74F862 
74F863, 74F864 


UNIT 


Min 


Typ 2 


Max 


V OH 


High-level output voltage 


V CC = MIN 
V| L - MAX 
V| H - MIN 


l H = -15mA 


±10%V CC 


2.0 






V 


±5%V C c 


2.0 






V 


l H - -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC = MIN 
V| L - MAX 
V| H = MIN 


Iol = 48mA 


±10%V CC 




0.35. 


0.50 


V 


Iql = 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V CC - MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


CTRL 


Vcc = 0.0V, V| - 7.0V 






100 


/"A 


Ani B n 


Vcc - 5.5V, V| - 5.5V 






1 


mA 


Iih 


High-level input current 


V C c - MAX, V| - 2.7V 






20 


i"A 


IlL 


Low-level input current 


Vcc - MAX, V| = 0.5V 






-20 


MA 


l|H 
+ '0ZH 


High-level input current 


A0-A9 
B -B 9 


Vcc - MAX, V - 2.7V 






70 


ma 


IlL 
+ «OZL 


Low-level input current 


V CC - MAX, V - 0.5V 






-70 


ma 


los 


Short-circuit output current 3 


V C c - MAX 


-100 




-225 


mA 


'cc 


Supply current 
(total) 


861/863 


ICCH 


Vcc = MAX 




145 


195 


mA 


'CCL 




140 


195 


mA 


•ccz 




130 


190 


mA 


862/864 


'CCH 


Vcc - MAX 




90 


130 


mA 


'CCL 




120 


170 


mA 


•ccz 










100 


145 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c ■ 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F861, 74F863 


UNIT 


T A = +25°C 

Vcc = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay A n to B n 


Waveform 1 


4.0 
3.0 


6.0 
5.0 


9.0 
8.0 


3.5 
2.5 


10.0 
9.0 


ns 


tPLH 
tPHL 


Propagation delay B n to A n 


Waveform 1 


4.0 
2.5 


6.0 
5.0 


9.0 
8.0 


3.5 
2.5 


10.0 
9.0 


ns 


tpZH 
tpZL 


Output Enable time to High or 
Low level OEBA n to A n 


Waveform 3 
Waveform 4 


6.0 
4.5 


8.0 
7.0 


11.5 
10.5 


5.0 
4.5 


13.0 
12.0 


ns 


tpZH 
tpZL 


Output Enable time to High or 
Low level OEAB n to B n 


Waveform 3 
Waveform 4 


6.0 
5.5 


8.0 
7.5 


11.0 
11.0 


5.0 
4.5 


13.0 
12.0 


ns 


tPHZ 
tpi_Z 


Output Enable time from High or 
Low level OEBA n to A n 


Waveform 3 
Waveform 4 


3.5 
2.5 


5.5 
5.0 


9.0 
8.5 


3.0 
2.0 


9.5 
9.5 


ns 


tPHZ 
tPLZ 


Output Enable time from High or 
Low level OEAB n to B n 


Waveform 3 
Waveform 4 


3.5 
2.5 


5.5 
4.5 


8.5 
8.5 


3.0 
2.0 


9.5 
9.5 


ns 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F862, 74F864 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tPHL 


Propagation delay A n to B n 


Waveform 2 


4.0 
1.5 


6.0 
3.5 


9.0 
6.5 


3.0 
1.5 


10.5 
7.0 


ns 


tPLH 
tpHL 


Propagation delay B n to A n 


Waveform 2 


4.0 
1.5 


6.0 
3.5 


9.0 
6.5 


3.0 
1.5 


10.5 
7.0 


ns 


tpZH 
tpZL 


Output Enable time to High or 
Low level OEBA n to A n 


Waveform 3 
Waveform 4 


6.5 
7.0 


8.5 
9.5 


12.0 
13.5 


5.5 
6.0 


13.5 
15.5 


ns 


tpZH 
tpZL 


Output Enable time to High or 
Low level OEAB n to B n 


Waveform 3 
Waveform 4 


6.5 
7.5 


8.0 
9.5 


11.5 
13.5 


5.5 
6.5 


13.5 
15.5 


ns 


tPHZ 
tpLZ 


Output Enable time from High or 
Low level OEBA n to A n 


Waveform 3 
Waveform 4 


3.0 
2.5 


5.0 
4.0 


8.5 
8.5 


2.5 
2.0 


9.5 
9.0 


ns 


tPHZ 

tpi_z 


Output Enable time from High or 
Low level OEAB n to B n 


Waveform 3 
Waveform 4 


3.0 
2.5 


5.0 
4.0 


8.5 
8.5 


2.5 
2.0 


9.5 
9.0 


ns 
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AC WAVEFORMS 



/vm" \*u 






—*PHL-» 



\VM 






**PHL* 



Waveform 1. Propagation Delay for Non-Inverting Outputs 



OEBA n V. 

OEAB n ^ 



'— tp H 



Waveform 2. Propagation Delay for Inverting Outputs 



OEBA n 
OEABn 



f< 



- V 0H - 0.3V 



^ 



t— Vol +o. 



V OL + 0.3V 

WF066578 



Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 5. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: For all waveforms, V M - 1.5V. 



TEST CIRCUIT AND WAVEFORMS 



't-o 



7.0V NEGATIVE -* Vm 

PULSE 



PULSE 
GENERATOR 



VOUT 
D.U.T _£)- 



\ VW 



VM 



IT 



— tTHLdf) 
— H H-tTLH(tr) 



• AMP (V) 




POSITIVE 
PULSE 



tTLH0r)-H 
ITHLOD-H k~ 



90% 
VM 



90%- 
VM- 




AMP (V) 



Test Circuit for 3-State Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 





V M = 15V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Ri_ = Load resistor; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zq-ut 

of pulse generators. 
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FEATURES 

• Full look-ahead carry for High- 
speed arithmetic operation on 
long words 

• Arithmetic Operating Modes: 

- addition 

- subtraction 

- shift operand A one position 

- magnitude comparison 

- plus twelve other arithmetic 
operations 

• Logic Function Modes: 

- exclusive-OR 

- comparator 

- AND, NAND, OR, NOR 

- provides status register check 

- plus ten other logic operations 

• Replaces 'AS 881 

• Same pinout and Junction as 
'F181 except for P, G, and C n + 4 
outputs when the device is in 
Logic Mode (M = H) 

• Available in 300mil-wide 24-pin 
Slim DIP package 



PIN CONFIGURATION 



B Q 

S3Q 

s 2 Q 
S1Q 
SoD 
c„Q 
mQ 

FoCS 

P1B2 

f 2 E3 

gndQI 



SlVcc 

niA=B 
11F3 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F881 


7.3ns 


43mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F881N 


24-Pin Plastic SOL 


N74F881D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


M 


Mode control input 


1.0/1.0 


20juA/0.6mA 


A0-A3, B0-B3 


Operand inputs 


3.0/3.0 


60/aA/1.8mA 


So -S3 


Function select inputs 


4.0/4.0 


80juA/2.4mA 


C n 


Carry input 


6.0/6.0 


120jLtA/3.6mA 


C n + 4 


Carry output 


50/33 


1.0mA/20mA 


A = B 


Compare output 


OCV33 


OC*/20mA 


F0-F3 


Outputs 


50/33 


1.0mA/20mA 


S 


Carry generate output 


50/33 


1.0mA/20mA 


P 


Carry propagate output 


50/33 


1.0mA/20mA 



B 



NOTES: 

1. One (1.0) FAST Unit Load i 

2. OC* = Open-Collector 

LOGIC SYMBOL 



defined as: 20/liA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL (IEEE/IEC) 



7 2 1 23 22 21 20 19 18 

llllllll 



C„ Aq B A 1 B, Aj B 2 A 3 B 3 



F F 1 F 2 F 3 A=B P C n ^ 4 G 



mini? 

9 10 11 13 14 IS 16 17 



Vgc - Pm 24 
GND = Pin 12 



(0 . . . 15) CP 
(0 . . . 15) CG 
G(P = Q)^ 
(0.. 15) CO 






ft (2 > ^ 


P 
Q 


(D 






•^ O) p 


B -i!Lb, 




A (23) ^ 


P 
Q 


(2) 




5, (22) |N^ 


s^ (10) p 






A a (21) r^ 


P 
Q 


(4) 




§ 2 J22L£* 


^J13Lf 2 


J (19) IS. 


P 
Q 


(8) 


S. 03) ¥ 




B 3 S®-£± 
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PIN DESIGNATION TABLE 



PIN NUMBER 


2 


1 


23 


22 


21 


20 


19 


18 


9 


10 


11 


13 


7 


16 


15 


17 


I (active-Low data) 


A 


Bo 


Ai 


Bi 


A 2 


B 2 


A 3 


B 3 


Fo 


Fi 


F 2 


F 3 


C n 


Cn + 4 


P 


G 


It (active-High data) 


Ao 


Bo 


Ai 


Bi 


A 2 


B 2 


A 3 


B 3 


Fo 


Fi 


F 2 


F 3 


C n 


C n + 4 


X 


Y 



DESCRIPTION 

The 'F881 is an arithmetic logic unit (ALU)/ 
function generator that has a complexity of 77 
equivalent gates on a monolithic chip. This 
circuit performs 16 binary arithmetic opera- 
tions on two 4-bit words as shown in Tables 1 
and 2. These operations are selected by the 
four function-select lines (So, Si, S 2 , S 3 ) and 
include addition, subtraction, decrement, and 
straight transfer. When performing arithmetic 
manipulations, the internal carries must be 
enabled by applying a Low-level voltage to 
the mode control input (M). A full carry look- 
ahead scheme is made available in these 
devices for fast, simultaneous carry genera- 
tion by means oflwo cascade-ouputs (pins 15 
and 17) for the four bits in the package. When 
used in conjunction with the 'F882 full carry 
look-ahead circuit, High-speed arithmetic op- 
erations can be performed. 

The method of cascading 'F882 circuits with 
these ALUs to provide multi-level full carry 
look-ahead is illustrated under signal designa- 
tions. 

If High-speed is not of importance, a ripple- 
carry input (C n ) and a ripple-carry output 
(C n + 4) are available. However, the ripple- 
carry delay has also been minimized so that 
arithmetic manipulations for small word 
lengths can be performed without external 
circuitry. 

The 'F881 will accommodate active-High or 
active-Low data if the pin designations are 
interpreted as indicated in the Pin Designa- 
tion Table. 

Subtraction is accomplished by 1's Comple- 
ment addition where the 1's Complement of 
the subtrahend is generated internally. The 
resultant output is A-B-1, which requires 
an end-around or forced carry to provide 
A-B. 

The 'F881 can also be utilized as a compara- 
tor. The A = B output is internally decoded 
from the function outputs (Fo, F 1( F 2 , F 3 ) so 
that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a 
High level to indicate equality (A = B). The 
ALU must be in the subtract mode with 
C n = H when performing this comparison. 
The A = B output is open-collector so that it 
can be wire-AND connected to give a com- 



COMPARATOR TABLE 



INPUT C n 


OUTPUT C n+4 


ACTIVE-LOW DATA 


ACTIVE-HIGH DATA 


H 


H 


A>B 


A<B 


H 


L 


A<B 


A>B 


L 


H 


A>B 


A<B 


L 


L 


A<B 


A>B 



parison for more than four bits. The carry 
output (C n + 4) can also be used to supply 
relative magnitude information. Again, the 
ALU must be placed in the subtract mode by 
placing the function select inputs S 3 , S 2 , S-|, 
So at L, H, H, L, respectively. 

This circuit has been designed to not only 
incorporate all of the designer's requirements 
for arithmetic operations, but also to provide 
16 possible functions of two Boolean vari- 
ables without the use of external circuitry. 
These logic functions are selected by use of 
the four function-select inputs (So, Si, S 2 , S 3 ) 
with the mode-control input (M) at a High 
level to disable the internal carry. The 1 6 logic 
functions are detailed in the Logic Function 
Table and include Exclusive-OR, NAND, 
AND, NOR, and OR functions. 

The 'F881 has the same pinout and same 
functionality as the 'F181 except for the P, G, 
and C n + 4 outputs when the device is in the 
logic mode (M = H). 

In the logic mode the 'F881 provides the user 
with a status check on the input words, A and 
B, and the output word F. While in the logic 
mode the P, G and C n + 4 outputs supply 
status information based upon the folLowing 
logical combinations: 

P = F + Fi + F 2 + F 3 

G = H 

C n + 4 = PC n 

The combination of signals on the S 3 through 
So control lines determine the operation per- 
formed on the data words to generate the 
output bits F,. By monitoring the P and C n + 4 
outputs, the user can determine if all pairs of 
input bits are equal or if any pair of inputs are 
both High (see Function Table). The 'F881 
has the unique feature of providing an A = B 
status while the exclusive-OR (©) function is 
being utilized. When the control inputs (S 3 , 



S 2 , S-i, So) equal H, L, L, H; a status check is 
generated to determine whether all pairs (Aj, 
Bj) are equal in the folLowing manner: 
P = (A © Bo) + (Ai © B^ + (A 2 © B 2 ) + 
(A 3 © B 3 ). This unique bit-by-bit comparison of 
the data words which is available on the 
totem pole P output is particularly useful 
when cascading 'F881's. As the A = B condi- 
tion is sensed in the first stage the signal is 
propagated through the same ports used for 
carry generation in the arithmetic mode (P 
and G). Thus the A ■» B status is transmitted 
to the second stage more quickly without the 
need for external multiplexing logic. The 
A ■ B open-collector output alLows the user 
to check the validity of the bit-by-bit result by 
comparing the two signals for parity. 

If the user wishes to check for any pair of 
data inputs (A„ §,) being High, it is necessary 
to set the control lines (S 3 , S 2 , Si, So) to L, H, 
L, L. The data pairs will then be ANDed 
together and the results ORed in the folLow- 
ing manner: P = A0B0 + A<\B-\ + A 2 B 2 + 
A 3 E 3 . 



SIGNAL DESIGNATIONS 

In both Figures 1 and 2, the polarity indicators 
indicate that the associated input or output is 
active-Low with respect to the function shown 
inside the symbol and the symbols are the 
same in both figures. The signal designations 
in Figure 1 agree with the indicated internal 
functions based on active-Low data, and are 
for use with the logic functions and arithmetic 
operations shown in Table 1. The signal 
designations have been changed in Figure 2 
to accommodate the logic functions and arith- 
metic operations for the active-High data 
given in Table 2. The 'F181 and 'F881 
together with the 'F882 and 'F182 can be 
used with the signal designation of either 
Figure 1 or Figure 2. 
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FUNCTION TABLE FOR INPUT BITS 
EQUAL/NOT EQUAL 

So = S 3 = H, S 1 = S 2 = L, and M = H 



c„ 










OUTPUTS 


UAIA iNruis» 


S 


P 


Cn + 4 


H 


Ao-B 


Ai-B, 


A2 = B2 


A 3 = B 3 


H 


L 


H 


L 


A -B 


A1-B1 


A 2 -B 2 


A3-B3 


H 


L 


L 


X 


Ao#B 


X 


X 


X 


H 


H 


L 


X 


X 


Ai#Bi 


X 


X 


H 


H 


L 


X 


X 


X 


A 2 =*B 2 


X 


H 


H 


L 


X 


X 


X 


X 


A 3 #B 3 


H 


H 


L 



FUNCTION TABLE FOR INPUT PAIRS 
HIGH/NOT HIGH 

S = S 1 = S 3 = L, S 2 = H, and M = H 



C n 










OUTPUTS 


UAIA IIMKUI2) 


G 


P 


C n + 4 


H 


A or B = L 


^ or Bi = L 


A 2 or S 2 = L 


A 3 or 
B 3 = L 


H 


L 




L 


^0 or So = L 


^1 or B-\ - L 


A2 or B2 = L 


A 3 or 
B 3 = L 


H 


L 




X 


Ao-Io-H 


X 


X 


X 


H 


H 


L 


X 


X 


A^Bi-H 


X 


X 


H 


H 


L 


X 


X 


X 


A 2 = B 2 = H 


X 


H 


H 


L 


X 


X 


X 


X 


A 3 = B 3 = H 


H 


H 


L 



SELECT TABLE FOR DATA INPUT PAIRS 



s 3 


S 2 


Si 


So 


M 


P - F + F! + F 2 + F 3 


L 


H 


L 


L 


H 


A B + A^ + A 2 B 2 + A 3 B 3 


H 


L 


L 


H 


H 


(Ao e Bo) + (Ai e Bi) + (a 2 e b 2 ) + (a 3 e b 3 ) 
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(2) IN. 
(Dry 


p 

Q 


(D 


(23) fs, 

(«) rs. 


P 
Q 


(2) 


(2i) rs. 

(20) K 


P 
Q 


(4) 


P»)N. 

da) rv 


P 
Q 


» 



Po 0)r 



S 9 «|s 



p, 
Si 

? <i4) • 

p s 
5 5 



(4)h 



' OS) r 

1 dS)h 

d«)h 



CG 
CP, 
CG, 
CP, 
CG a 

cp 3 

CG 3 



CG, 
CP 7 
CG 7 



CO, 
C0 3 



CO, 



-c n + 1( 



" C i» + 24 
**n + 32 



Figure 1 
(Use With Table 1) 



Table 


1 














SELECTION 


ACTIVE-LOW DATA 


s 3 


s 2 


Si 


So 


M-H 
Logic 


M = L; Arithmetic Operations 


C„ = L 




C n = H 










Functions 


(no carry) 




(with carry) 




L 


L 


L 


F = A 


F - A MINUS 1 




F = A 




L 


L 


H 


F = AB 


F = AB MINUS 1 




F = AB 




L 


H 


L 


F = A + B 


F = AB MINUS 1 




F = AB 




L 


H 


H 


F-1 


F - MINUS 1 (2's COMP) 




F - ZERO 




H 


L 


L 


F = A + B 


F - A PLUS (A + B) 
F - AB PLUS (A + B) 




F - A PLUS (A + B) PLUS 1 
F - AB PLUS (A + B) PLUS 1 




H 


L 


H 


F = B 






H 


H 


L 


F = A © B 


F = A MINUS B MINUS 1 




F = A MINUS B 




H 


H 


H 


F = A + B 


F = A + B 




F - (A + B) PLUS 1 


H 


L 


L 


L 


F = AB 


F - A PLUS (A + B) 




F - A PLUS (A + B) PLUS 1 


H 


L 


L 


H 


F = A © B 


F = A PLUS B 




F = A PLUS B PLUS 1 


H 


L 


H 


L 


F = B 


F - AB PLUS (A + B) 




F - AB PLUS (A + B) PLUS 1 


H 


L 


H 


H 


F = A + B 


F - (A + B) 




F - (A + B) PLUS 1 


H 


H 


L 


L 


F = 


F - A PLUS A* 




F = A PLUS A PLUS 1 


H 


H 


L 


H 


F = AB 


F - AB PLUS A 




F - AB PLUS A PLUS 1 


H 


H 


H 


L 


F = AB 


F - AB PLUS A 




F - A§ PLUS A PLUS 1 


H 


H 


H 


H 


F = A 


F = A 




F = A PLUS 1 



"Each bit is shifted to the next more significant position. 
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J2i>A-B 

J22c 



\ms± 



g n (Dl^ 




(11) 
(17) 
(») 



5„ + 1( 



Figure 2 
(Use with Table 2) 



B 



Table 


2 














SELECTION 


ACTIVE-LOW DATA 


s 3 


s 2 


Si 


So 


M-H 
Logic 


M = L; Arithmetic Operations 


C n = H 




C„ = L 
(with carry) 










Functions 


(no carry) 




L 


L 


L 


L 


F = A 


F = A 




F = A PLUS 1 


L 


L 


L 


H 


F = A + B 


F = A + B 




F = (A + B) PLUS 1 


L 


L 


H 


L 


F = AB 


F = A + B 




F - (A + B) PLUS 1 


L 


L 


H 


H 


F = 


F = MINUS 1 (2's COMPL) 
F = A PLUS AB 




F - ZERO 


L 


H 


L 


L 


F = AB 




F = A PLUS AB PLUS 1 


L 


H 


L 


H 


F = B 


F = (A + B) PLUS AB 




F = (A + B) PLUS AB PLUS 1 


L 


H 


H 


L 


F = A © B 


F = A MINUS B MINUS 1 




F = A MINUS B 


L 


H 


H 


H 


F = AB 


F = AB MINUS 1 




F-AB 


H 


L 


L 


L 


F = A + B 


F = A PLUS AB 




F = A PLUS AB PLUS 1 


H 


L 


L 


H 


F = A © B 


F = A PLUS B 




F - A PLUS B PLUS 1 


H 


L 


H 


L 


F = B 


F = (A + B) PLUS AB 




F = (A + B) PLUS AB PLUS 1 


H 


L 


H 


H 


F = AB 


F = AB MINUS 1 




F = AB 


H 


H 


L 


L 


F = 1 


F = A PLUS A* 




F - A PLUS A PLUS 1 


H 


H 


L 


H 


F = A + B 


F - (A + B) PLUS A 




F - (A + B) PLUS A PLUS 1 


H 


H 


H 


L 


F = A + B 


F = (A + B) PLUS A 




F = (A + B) PLUS A PLUS 1 


H 


H 


H 


H 


F = A 


F = A MINUS 1 




F = A 



"Each bit is shifted to the next more significant position. 
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LOGIC DIAGRAM (POSITIVE LOGIC) 
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Table 3. SUM MODE TEST TABLE 
Function Inputs: s = s 3 = 4.5V, St - s 2 = m - ov 


PARAMETER 


INPUT UNDER TEST 


OTHER INPUT, SAME BIT 


OTHER DATA INPUTS 


OUTPUT UNDER TEST 


Apply 4.5V 


Apply GND 


Apply 4.5V 


Apply GND 


tpi_H 
tpHL 


A, 


Bi 


None 


Remaining 
A and B 


C n 


F, 


tpi_H 
tpHL 


B, 


A, 


None 


Remaining 
A and B 


C n 


F. 


tpLH 
tpHL 


A, 


B, 


None 


None 


Remaining 
A and B, C n 


P 


tpLH 
tpHL 


Bi 


A, 


None 


None 


Remaining 
A and B, C n 


P 


tpLH 
tpHL 


A, 


None 


Bj 


Remaining 
B 


Remaining 
A, C n 


G 


tpLH 
tpHL 


B, 


None 


A, 


Remaining 
B 


Remaining 
A, C n 


S 


tpLH 
tpHL 


A, 


None 


Bj 


Remaining 
B 


Remaining 
A, C n 


C n + 4 


tpLH 
tpHL 


Bj 


None 


A, 


Remaining 
B 


Remaining 
A, C n 


C n + 4 


tpi_H 
tpHL 


C n 


None 


None 


All 
A 


All 
B 


Any F 
or C n + 4 


Table 4. DIFF MODE TEST TABLE 
Function Inputs: Si = s 2 = 4.5V, s = s 3 = m - ov 


PARAMETER 


INPUT UNDER TEST 


OTHER INPUT, SAME BIT 


OTHER DATA INPUTS 


OUTPUT UNDER TEST 


Apply 4.5V 


Apply GND 


Apply 4.5V 


Apply GND 


tpLH 
tpHL 


A, 


None 


Bi 


Remaining 
A 


Remaining 
B, C n 


F, 


tpLH 
tpHL 


B, 


A, 


None 


Remaining 
A 


Remaining 
B, C n 


Fi 


tpLH 
tpHL 


A, 


None 


B, 


None 


Remaining 
A and B, C n 


P 


tpLH 
tpHL 


B, 


Aj 


None 


None 


Remaining 
A and B, C n 


P 


tpLH 
tpHL 


A, 


Bj 


None 


None 


Remaining 
A and B, C n 


G 


tpLH 
tpHL 


B, 


None 


Ai 


None 


Remaining 
A and B, C n 


G 


tpLH 
tPHL 


A, 


None 


B, 


Remaining 
A 


Remaining 
B, C n 


A = B 


tpLH 
tPHL 


B, 


A, 


None 


Remaining 
A 


Remaining 
B, C n 


A = B 


tpLH 
tPHL 


A, 


B, 


None 


None 


Remaining 
A and B, C n 


C n + 4 


tpLH 
tPHL 


Bj 


None 


A, 


None 


Remaining 
A and B, C n 


C n + 4 


tpLH 
tPHL 


C n 


None 


None 


All 
A and B 


None 


Any F 
or C n + 4 



B 
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Table 5. LOGIC MODE TEST TABLE 



PARAMETER 


INPUT 
UNDER TEST 


OTHER INPUT, SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER TEST 


FUNCTION INPUTS 


Apply 4.5V 


Apply GND 


Apply 4.5V 


Apply GND 


tpLH 
tpHL 


Ai 


B, 


None 


None 


Remaining 
A and B, C n 


F,- 


Si - S 2 = M - 4.5V 
S = S 3 = OV 


tpi_H 
tpHL 


Bi 


Aj 


None 


None 


Remaining 
£ and B, C n 


Fi 


Si - S 2 - M - 4.5V 
So - S 3 - OV 



Table 6. INPUT BITS EQUAL/NOT EQUAL TEST TABLE 
Function Inputs: s - s 3 - m - 4.5V, Si = s 2 - ov 



PARAMETER 


INPUT 
UNDER 
TEST 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER 
TEST 


Apply 4.5V 


Apply GND 


Apply 4.5V 


Apply GND 


tpLH 


Ai 


Bi 


None 


Remaining 
A and §, C n 


None 


P 


tpHL 


tpLH 


B, 


Ai 


None 


Remaining 
A and B, C n 


None 


P 


tpHL 


tpLH 


Ai 


None 


B-, 


Remaining 
A and B, C n 


None 


P 


tpHL 


tpLH 


Bj 


None 


A, 


Remaining 
A and B, C n 


None 


P 


tPHL 


tPLH 


A, 


B, 


None 


Remaining 
A and B, C n 


None 


C n + 4 


tPHL 


tPLH 


B, 


Ai 


None 


Remaining 
A and B, C n 


None 


C n + 4 


tPHL 


tPLH 


Ai 


None 


Bi 


Remaining 
A and B, C n 


None 


C n + 4 


tPHL 


tPLH 


Bj 


None 


A, 


Remaining 
A and B, C n 


None 


C n + 4 


tPHL 



Table 7. INPUT PAIRS HIGH/NOT HIGH TEST TABLE 
Function Inputs: s 2 - m = 4.5V, s - St = s 3 = ov 



PARAMETER 


INPUT 
UNDER 
TEST 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER 
TEST 


Apply 4.5V 


Apply GND 


Apply 4.5V 


Apply GND 


tPLH 


Ai 


Bj 


None 


Remaining 

a, c n 


Remaining 
B 


P 


tPHL 


tPLH 


Bi 


Ai 


None 


Remaining 
B, C n 


Remaining 
A 


P 


tPHL 


tPLH 


Aj 


B-, 


None 


Remaining 
A, C n 


Remaing 
B 


C n + 4 


tPHL 


tPLH 


Bj 


A, 


None 


Remaining 
B, C n 


Remaining 
A 


C n + 4 


tPHL 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


•out 


Current applied to output in Low output state 


Any output except S 


40 


mA 


5 


96 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 


A = B only 






4.5 


V 


'OH 


High-level output current 


except A = B 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


Ta 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


LIMITS 


UNIT 


Min 


Typ 2 


Max 


'oh 


High-level output current 


A = B only 


V CC - MAX, V, H - MIN, 
V| L = MAX, Vqh = 4.5V 






250 


HA 


VOH 


High-level output 
voltage 


Any output 
except A - B 


V CC - MIN, V| L - MAX, 
V| H - MIN, l H = MAX 


±10% V C c 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


V CC - MIN, V, L - MAX, 
V| H = MIN, Iol - 20mA 


±10%V CC 




0.35 


0.50 


V 


±5% V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC - MIN, 1, = l, K 




-0.73 


-1.2 


V 


ii 


Input current at 
maximum input voltage 


V C c - MAX, V| = 7.0V 






100 


MA 


>IH 


High-level 
input current 


M 


V CC = MAX, V| - 2.7V 






20 


ma 


An. B n 






60 


ma 


S n 






80 


HA 


C n 






120 


HA 


"IL 


Low-level 
input current 


M 


V CC = MAX, V, - 0.5V 






-0.6 


mA 


An. B n 






-1.8 


mA 


S n 






-2.4 


mA 


C n 






-3.6 


mA 


'oh 


High-level 
output current 


A - B only 


V cc - MAX, V, H = MIN, V| L - MAX, V 0H - 4.5V 






250 


MA 


■os 


Short-circuit 
output current 3 


Any output 
except A = B 


V CC - MAX 


-60 




-150 


mA 


'cc 


Supply current 
(total) 


Icch 


V CC - MAX 


S -S 3 = M = A -A 3 = 4.5V 
B -B 3 = C n = GND 




48 


65 


mA 


'CCL 


S -S 3 = M = 4.5V 

B - B 3 = C n - A - A 3 = GND 




48 


65 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 










LIMITS 


UNIT 


TEST CONDITIONS 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 50012 


T A = 0°C to +70°C 

Vcc = +5.0V±10% 

C L = 50pF 

R L = 50012 


Mode 


T 1 


w 2 


Conditions 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
C n to C n + 4 










2.0 
2.0 


5.0 
6.5 


7.5 
8.5 


2.0 
2.0 


9.0 
9.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to 

C n + 4 


Sum 


III 


1 


M = Si = S 2 = OV, 
S = S 3 = 4.5V 


5.5 
5.5 


10.0 
8.5 


13.0 
13.0 


5.0 
5.0 


14.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to 

C n + 4 


Diff 


IV 


4 


M = So - S 3 = OV, 
S 1 = S 2 = 4.5V 


5.5 
5.5 


10.5 
9.0 


14.0 
13.0 


5.0 
5.0 


15.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to 

C n + 4 

(status check) 


Equality 

A, = B, or 

A,^B, 


VI 


1 


M = C n = 4.5V, 
S = S 3 = 4.5V 
S! = S 2 = OV 


5.0 
5.0 


9.0 
10.0 


13.0 
13.0 


4.5 
4.5 


14.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to 

C n + 4 

(status check) 


A, = gj = H 

or 
A, = B, = L 




1 


M = C n = 4.5V 

S 2 = 4.5V 

S = Si = S 3 = OV 


5.0 
5.0 


9.0 
10.5 


13.0 
14.0 


4.5 
4.5 


14.0 
15.0 


ns 


tpLH 
tpHL 


Propagation delay 
C n to F n 




IV 


2 




3.0 
3.0 


5.5 
5.5 


8.0 
8.5 


2.5 
2.5 


9.0 
9.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to (a 


Sum 


III 


2 


M - Si = S 2 - OV, 
S = S 3 = 4.5V 


3.0 
3.0 


5.0 
5.0 


8.0 
8.5 


2.5 
2.5 


9.0 
9.0 


ns 


*PLH 
tpHL 


Propagation delay 
A n or B n to G 


Diff 


IV 


3 


M = So = S 3 = OV, 
Si = S 2 = 4.5V 


3.0 
3.0 


5.0 
5.5 


8.5 
9.0 


2.5 
2.5 


9.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to P n 


Sum 


III 


2 


M = Si = S 2 = OV, 
S = S 3 - 4.5V 


2.0 
2.0 


4.5 
5.0 


7.5 
8.0 


2.0 
2.0 


8.5 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to P n 


Diff 


IV 


3 


M = S = S 3 - OV, 
Si = S 2 = 4.5V 


2.5 
2.5 


5.0 
5.5 


8.5 
8.5 


2.0 
2.0 


9.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to P n 
(status check) 


Equality 

A, - B, or 
A,*Bi 


VI 


3 


M - C n = OV, 
S 2 = S 3 - 4.5V 


6.0 
4.0 


9.5 
7.0 


13.0 
11.0 


6.0 
4.0 


14.5 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to P n 
(status check) 


A, = B, = H 

or 
A, = Bj = L 


VII 


3 


M = C n = 4.5V 

S 2 = 4.5V 

S = S! = S 3 = OV 


6.0 
4.0 


10.0 
7.5 


13.0 
11.0 


6.0 
4.0 


14.5 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
Aj or Bj to F, 


Sum 


III 


2 


M = Si = S 2 = OV, 
S - S 3 - 4.5V 


2.0 
3.0 


4.5 
5.5 


7.5 
8.5 


2.0 
3.0 


8.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
Aj or Bj to F, 


Diff 


IV 


3 


M = S = S 3 = OV, 
Si = S 2 = 4.5V 


2.5 
3.5 


5.0 
6.0 


8.0 
9.0 


2.0 
3.0 


8.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
A, or B, to F, 


Logic 


V 


3 


M = 4.5V 


3.5 
3.0 


6.0 
5.5 


9.0 
9.0 


3.0 
2.5 


10.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to 
A = B 


Diff 


IV 


3 


M = S = S 3 - OV, 
Si = S 2 = 4.5V 


8.0 
6.0 


14.5 
9.0 


20.0 
12.5 


8.0 
6.0 


22.0 
14.0 


ns 


tpLH 
tpHL 


Propagation delay 
A n or B n to F n 


Sum 




1 +2 




3.5 
3.5 


6.5 
7.0 


10.0 
10.5 


3.0 
3.5 


11.0 
11.0 


ns 


*PLH 
tpHL 


Propagation delay 
A n or B n to F n 


Diff 




1 +2 




3.5 
3.5 


7.0 
7.5 


10.5 
11.0 


3.0 
3.5 


11.5 
11.5 


ns 



B 
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AC ELECTRICAL CHARACTERISTICS (Continued) 



SYMBOL 


PARAMETER 










LIMITS 


UNIT 


TEST CONDITIONS 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Mode 


T 1 


W 2 


Conditions 


Min 


Typ 


Max 


Min 


Max 


tpi_H 
tpHL 


Propagation delay 
S n to F n 






1 + 2 




2.5 
3.0 


6.0 
6.5 


10.0 
10.5 


2.0 
3.0 


11.0 
11.0 


ns 


tpLH 
tpHL 


Propagation delay 
S n to A = B 






1 +2 




12.0 
5.5 


16.5 
9.0 


22.0 
13.0 


11.0 
5.0 


24.0 
14.0 


ns 


tpi_H 
tpHL 


Propagation delay 
S n to C n + 4 






1 




4.0 
4.0 


10.0 
7.5 


12.5 
10.0 


4.0 
4.0 


14.0 
11.0 


ns 


tpi_H 
tpHL 


Propagation delay 
S n to G 






2 




3.0 
3.0 


5.0 
5.0 


8.0 
8.0 


2.5 
2.5 


9.0 
9.0 


ns 


tpLH 
tpHL 


Propagation delay 
S n to P 






2 




2.5 
3.5 


7.5 
7.0 


13.0 
11.0 


2.0 
3.5 


14.0 
12.0 


ns 


tpLH 
tpHL 


Propagation delay 
M to F n 


Sum 




1 +2 




3.0 
3.0 


7.0 
6.5 


9.5 
9.5 


3.0 
3.0 


10.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
M to F n 


Diff 




1 +2 




3.0 
3.0 


6.5 
6.0 


9.5 
9.5 


3.0 
3.0 


10.5 
10.5 


ns 


tpLH 
tpHL 


Propagation delay 
M to A = B 


Sum 




1 +2 




13.0 
5.5 


16.5 
9.5 


22.0 
12.0 


12.0 
5.0 


24.0 
13.5 


ns 


tpLH 
tpHL 


Propagation delay 
M to A = B 


Diff 




1 +2 




13.5 
5.5 


16.5 
9.5 


22.0 
12.0 


12.0 
5.0 


24.0 
13.5 


ns 



NOTES: 

T = Table 
W = Waveform 
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AC WAVEFORMS 



n,Bn J\" \ 

H PHL *J -i 



F n, Cn*4 



F- 



An, B n , C n \-Vm nj^V 



►tpHL— 



Q. P. Fn, C n+ 4 



-♦PLH- 



Waveform 1. Propagation Delay for Operands 
to Carry Output and Outputs 



Waveform 2. Propagation Delays for Carry Input 
Carry Output, Carry Input to Outputs, and Operan 
to Carry Generate and Carry Propagate Outputs 



; - ~ V m j 



\ F n,Q. * 



►HL*| r*tp 



v M 



v M 






-*PHL* 



C„*4 



♦*PLH» 



Nt^m TTV M 



Waveform 3. Propagation Delay for Operands 

to Carry Generate and Propagate Outputs, 

Operands to A = B Output, and Outputs 

NOTE: For all waveforms, V M - 1.5V. 



Waveform 4. Propagation Delays for Operands 
Carry Output 



TEST CIRCUIT AND WAVEFORMS 



B 



,Vt^ v 



PULSE 
GENERATOR 



Vin 



m 



VOUT 



.?> <Rl 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 



VM; 




>— t T HL<tf) 
*-t T LH(tr) 



«TLH(tr)-H 
tTHL(tf)— 



90% 
VM 



-tw- 



Test Circuit for Totem-Pole and 
Open-Collector Outputs 



V M = 15V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


Open-Collector 
Totem-Pole 


closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rj = Termination resistance should be equal to Zout 

of pulse generators. 
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FAST Products 

FEATURES 

• Capable of anticipating the carry 
across a group of eight 4-bit 
binary adders 

• Cascadable to perform look- 
ahead across n-bit adders 

• Available in 300mil wide 24 pin 
Slim DIP package 

• Typical Carry Time, C n to any 
C n + 1 is less than 6 ns 

• Replaces AS 882 

• Available in 300mil-wide 24-pin 
Slim DIP package 

DESCRIPTION 

The 'F882 is a high-speed carry look- 
ahead generator capable of anticipating 
the carry across a group of eight 4-bit 
adders, thereby permitting the designer 
to implement look-ahead for a 32-bit 
ALU with a single package. In addition, 
full look-ahead is possible across n-bit 
adders cascading 'F882's. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F882 


4.0ns 


20mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F882N 


24-Pin Plastic SOL 


N74F882D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


C n 


Carry input 


5.0/1.0 


100MA/0.6mA 


So, § 4 


Carry generate inputs 


6.0/8.0 


120/uA/4.8mA 


Si 


Carry generate input 


9.0/12.0 


180//A/7.2mA 


5 2 


Carry generate input 


9.0/11.0 


160jitA/6.6mA 


5 3 


Carry generate input 


10.0/13.0 


200juA/7.8mA 


5 5 


Carry generate input 


7.0/9.0 


140/xA/5.4mA 


s 6 


Carry generate input 


2.0/2.0 


40/uA/1.2mA 


s 7 


Carry generate input 


3.0/3.0 


60/uA/ 1.8mA 


P0.P1 


Carry propagate inputs 


3.0/4.0 


60juA/2.4mA 


P 2 . P 3 


Carry propagate inputs 


2.0/2.6 


40pA/1.6mA 


P* P* Pe. P 7 


Carry propagate inputs 


1.0/1.0 


20/uA/0.6mA 


C n + 8 


Carry output 


50/33 


1.0mA/20mA 


C n + 16 


Carry output 


50/33 


1.0mA/20mA 


C n + 24 


Carry output 


50/33 


1.0mA/20mA 


C n + 32 


Carry output 


50/33 


1.0mA/20mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 









c„D 




Sv cc 


GoQ 




IUnc 


foQ 




Hc n+32 


B,G 




H|p 7 


PiQ 




^G 7 


C„ + eG 




i3p. 


G 2 Q 




HiG 6 


PaQ 




23c n+24 


S3Q 




®h 


P3Q2 




2HG5 


C n+ ieGI 




33P4 


gnd[JJ 




1HG4 






CD08230S 



1 3 2 5 4 8 7 10 9 14 13 16 15 19 18 21 20 



C n+8 C n+1« C n+24 C n+36 



TTT 



6 11 17 




□ 
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LOGIC DIAGRAM 
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FUNCTION TABLE 
FOR C n + 32 OUTPUT 



INPUTS 


OUTPUT 


5 7 


e 6 


65 


5 4 


S3 


5 2 


®1 So P7 Pe P5 


P4 


P 3 


P 2 


Pi 


Po 


C n 


Cn + 32 


L 


X 


X 


X 


X 


X 


X X X X X 


X 


X 


X 


X 


X 


X 


H 


X 


L 


X 


X 


X 


X 


X X L X X 


X 


X 


X 


X 


X 


X 


H 


X 


X 


L 


X 


X 


X 


X X L L X 


X 


X 


X 


X 


X 


X 


H 


X 


X 


X 


L 


X 


X 


X X L L L 


X 


X 


X 


X 


X 


X 


H 


X 


X 


X 


X 


L 


X 


X X L L L 


L 


X 


X 


X 


X 


X 


H 


X 


X 


X 


X 


X 


L 


X X L L L 


L 


L 


X 


X 


X 


X 


H 


X 


X 


X 


X 


X 


X 


L X L L L 


L 


L 


L 


X 


X 


X 


H 


X 


X 


X 


X 


X 


X 


X L L L L 


L 


L 


L 


L 


X 


X 


H 


X 


X 


X 


X 


X 


X 


X X L L L 
All other combinations 


L 


L 


L 


L 


L 


H 


H 
L 



FUNCTION TABLE 
FOR Cn + 24 OUTPUT 



INPUTS 


OUTPUT 


S 5 


5 4 


53 


<5 2 


5l 


®o Ps P4 


P3 


P 2 


Pi 


Po 


C n 


C n + 2 4 


L 


X 


X 


X 


X 


XXX 


X 


X 


X 


X 


X 


H 


X 


L 


X 


X 


X 


X L X 


X 


X 


X 


X 


X 


H 


X 


X 


L 


X 


X 


X L L 


X 


X 


X 


X 


X 


H 


X 


X 


X 


L 


X 


X L L 


L 


X 


X 


X 


X 


H 


X 


X 


X 


X 


L 


X L L 


L 


L 


X 


X 


X 


H 


X 


X 


X 


X 


X 


L L L 


L 


L 


L 


X 


X 


H 


X 


X 


X 


X 


X 


X L L 
All other combinations 


L 


L 


L 


L 


H 


H 
L 



FUNCTION TABLE 
FOR C n + 1 6 OUTPUT 



NOTE: 

Any inputs not shown in a given table are irrelevant with respect to that output. 



FUNCTION TABLE 
FOR C n + 8 OUTPUT 



INPUTS 


OUTPUT 


G" 3 <5 2 5 t G P 3 P 2 P~! Po C n 


C n + 16 


LXXXXXXXX 
XLXXLXXXX 
XXLXLLXXX 
XXXLLLLXX 
XXXXLLLLH 
All other combinations 


H 
H 
H 
H 
H 
L 



INPUTS 


OUTPUT 


Gi G Pi P C n 


C n + 8 


L X X X X 
X L L X X 
X X L L H 
All other combinations 


H 
H 
H 
L 



B 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


this table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +1 


mA 


Vc-UT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


40 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 






-1 


mA 


lOL 


Low-level output current 






20 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 










~— ****»._.— ._».#k1 




LIMITS 


UNIT 


PARAtot i ttt 


TESi uunui 1 iuns ■ 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, 
Vil - MAX, 
V| H - MIN 


lOH = MAX 


±10% V CC 


2.5 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc - MIN, 
V| L - MAX, 
V, H = MIN 


Iql - MAX 


±10% Vcc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V|K 


Input clamp voltage 


V CC - MIN, l|-l| K 




-0.73 


-1.2 


V 


li 


input current at maximum input voltage 


V CC - MAX, V, - 7.0V 






100 


ma 


Iih 


High-level input current 


V C c - MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input 
current 


C n » p 4. P 5. p 6. P 7 


V C c - MAX, V, = 0.5V 






-0.6 


mA 


<a0. ^4 






-4.2 


mA 


Si, G 2 






-5.4 


mA 


S3 






-6.0 


mA 


<5 5 






-4.8 


mA 


£»6. P2, p 3 






-1.2 


mA 


G 7 






-1.8 


mA 


P0.P1 






-2.4 


mA 


tos 


Short circuit output current 3 


Vcc - MAX 


-60 




-150 


mA 


Ice 




•CCH 








35 


50 


mA 






'CCL 


Vcc MAA 






45 


65 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Vcc = 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing l s. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



a 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F882 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = soon 


T A = 0°C to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L a 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
C n to Any output 


Waveform 2 


2.5 
3.0 


5.0 
5.5 


8.5 
9.5 


2.0 
3.0 


9.0 
10.0 


ns 


tpLH 
tpHL 


Propagation delay 
P n or G n to C n + 8 


Waveform 1 


1.0 
1.0 


3.5 
2.5 


6.0 
5.5 


1.0 
1.0 


7.0 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
P n to 5 n to C n + 16 


Waveform 1 


2.0 
1.0 


4.0 
2.5 


7.0 
6.0 


2.0 
1.0 


8.0 
7.0 


ns 


tpLH 
tpHL 


Propagation delay 
P n or G n to C n + 24 


Waveform 1 


2.0 
2.0 


4.0 
4.0 


7.5 
7.5 


1.5 
1.5 


8.5 
8.5 


ns 


tpLH 
tpHL 


Propagation delay 
P n or G n to C n + 32 


Waveform 1 


1.5 
1.0 


4.5 
4.5 


8.0 
8.0 


1.0 
1.0 


8.5 
8.5 


ns 
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AC WAVEFORMS 



Pn,Qn t'v m 



c n*8, c n*16 
Cn*24, C n *32 






MPLH- 



Crw.8» C n+16 
Cn*24» C n *32 



\ 



-^ ! PLH-* 



V M 



-tpHL-* 



JGT 



\l!L 



Waveform 1. Propagation Delay for Carry Propagate, 
Carry Generate Inputs to Carry Outputs 



Waveform 2. Propagation Delay for Carry 
Input to Carry Outputs 



NOTE: For all waveforms, Vm - 1.5V. 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



VM 




K-tTHL(tf) 
— tTLH(tr) 



»TLH0r)-H 
tTHL(tf)—j U- 



90% 
VM 



90%- 
VM 




Test Circuit for Totem-Pole Outputs 

DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 





V M = 1.5V 

Input Pulse Definition 






FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST Products 



T1240 Octal Inverter Buffer (3-State) 
T1241 Octal Buffer (3-State) 
Product Specification 



FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/uA in 
High and Low states) 

• Low-power, light-bus loading 

• Functional pin for pin equivalent 
of T240 and 'F241 

• 1/30th the bus loading of T240 
or 'F241 

• Provides ideal interface and 
increases fan-out of MOS 
Microprocessors 

• Octal bus interface 

• 3-State buffer outputs sink 64mA 

• 15mA source current 

DESCRIPTION 

The 'F1240 and 'F1241 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are capable of sinking 64mA 
and sourcing up to 15mA, producing 
very good capacitive drive characteris- 
tics. The device features two Output 
Enables, OE n , each controlling four of 
the 3-State outputs. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F1240 


3.5ns 


40mA 


74F1241 


4.5ns 


46mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F1240N, N74F1241N 


20-Pin Plastic SOL 


N74F1240D, N74F1241D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


OE a , OE b 


3-State output enable input 
(active-Low) 


1.0/0.033 


20mA/20juA 


OE b 


3-State output enable input 
(active-High) 


1 .0/0.033 


20/uA/20juA 


Ia0-la3> Ib0-'b3 


Data inputs 


1.0/0.033 


20juA/20mA 


Y aO~ Y a3» Ybo-Yb3 
'F1240 


Data outputs 


750/106.7 


15mA/64mA 


Y a o-Y a 3. Y b o-Y b3 
'F1241 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



'F1240 



'F1241 




'F1240 



'F1241 




'F1240 



'F1241 



1 hi 


EN1 
EN2 

n 


r 


19 |S 




2 


IV 




4 






6 






8 






17 


2V 




15 






13 






11 







EN1 
EN2 



18 2 

, 16 4 

14 6 

12 8 

>_J1L_ 
5 15 
7 13 
9 11 
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FUNCTION TABLE for 'F1240 




FUNCTION TABLE for 'F1241 


INPUTS 


OUTPUTS 




INPUTS 


OUTPUTS 


Ola 


>a 


OE b 


lb 


Van 


Ybn 


OE a 


■a 


OE b 


■b 


Van 


Ybn 


L 

L 
H 


L 
H 
X 


L 

L 
H 


L 
H 
X 


H 
L 

Z 


H 
L 

Z 


L 
L 
H 


L 
H 
X 


H 
H 
L 


L 
H 
X 


L 
H 

Z 


L 
H 

Z 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z - High-impedance (OFF) state 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V, N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


■iK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F1240, 74F1241 


UNIT 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC = MIN, 
V| L = MAX, 
V| H = MIN 


l H--3mA 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Ioh — 1 5mA 


±10%V CC 


2.0 






V 


±5%Vcc 


2.0 






V 


Vol 


Low-level output voltage 


Vcc = MIN, 
V, L = MAX, 

V| H - MIN 


Iol ■ 48mA 


±10% Vcc 




0.35 


0.50 


V 


Iql " 64mA 


±5%V CC 




0.40 


0.55 


V 


V|K 


Input clamp voltage 


Vcc = MIN, Ii-Iik 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V CC - 0.0V, V| = 7.0V 






100 


MA 


Iih 


High-level input current 


Vcc = MAX, V, » 2.7V 






20 


ma 


IlL 


Low-level input current 


Vcc - MAX, V| = 0.5V 






-20 


ma 


bzH 


OFF-state output current 
High-level voltage applied 


Vcc = MAX, V = 2.7V 






50 


mA 


'cel- 


OFF-state output current 
Low-level voltage applied 


Vcc = MAX, V - 0.5V 






-50 


mA 


los 


Short-circuit output current 3 


V CC - MAX 


-100 




-225 


mA 


Ice 


Supply current 
(total) 


'CCH 


'F1240 


Vcc = MAX 




22 


30 


mA 


'CCL 




58 


75 


mA 


•ccz 




44 


58 


mA 


'CCH 


'F1241 




33 


44 


mA 


>CCL 




62 


80 


mA 


leez 










45 


60 


mA 



B 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 



February 5, 1987 



6-831 



Signetics FAST Products 



Product Specification 



Buffers 



FAST 74M240, F1241 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F1240, 74F1241 


UNIT 


PARAMETER 


T A = +25°C 

V C c= +5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = +5.0V 

± 10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
Data to output 


'F1240 


Waveform 1 


3.0 
1.5 


4.5 
2.5 


6.5 
4.5 


2.5 
1.5 


7.5 
5.0 


ns 


tpZH 
tpZL 


Output enable time 
To High or Low 


Waveform 3 
Waveform 4 


3.0 
4.0 


5.5 
7.0 


7.5 
9.0 


3.0 
4.0 


8.0 
9.5 


ns 


tpHZ 
tpLZ 


Output disable time 
From High or Low 


Waveform 3 
Waveform 4 


2.0 
2.0 


4.0 
4.0 


6.0 
5.5 


2.0 
2.0 


6.5 
6.0 


ns 


tpLH 
tpHL 


Propagation delay 
Data to output 


'F1241 


Waveform 2 


2.5 
2.5 


4.0 
5.0 


5.5 
6.5 


2.5 
2.5 


6.0 
7.0 


ns 


tpZH 
tpZL 


Output enable time 
To High or Low 


Waveform 3 
Waveform 4 


3.0 
3.0 


5.5 
6.5 


7.0 
8.0 


3.0 
3.0 


7.5 
8.5 


ns 


tPHZ 
tPLZ 


Output disable time 
From High or Low 


Waveform 3 
Waveform 4 


3.0 
3.0 


5.5 
6.0 


7.5 
8.0 


3.0 
3.0 


8.5 
8.5 


ns 



AC WAVEFORMS 



Y an, ^bn 



HL* **Pl 



■an, 'bn 



/*" fci 



-tPLH-* 



Y an, v bn 



-•-tpHL- 



p: 



\± 



Waveform 1. Propagation Delay Data 
to Output for 'F1240 



Waveform 2. Propagation Delay Data 
to Output for 'F1241 



\ 



Y an, Y bn 
Van, Y bn 



J 




V* 



J 



VQH-0-3V 



Y an» Y bn 
Y an« Y bn 



A 



— •PLZ" 



V(KI 



- v l + o.3v 

WF0607YS 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: For all waveforms, V M - 1.5V. 
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TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



VlN 

■9- 



VQUT 




7.0V NEGATIVE 

PULSE 



VM 



VM- 



H- *THL(tf) 
-H h-tTLH(tr) 




POSITIVE 
PULSE 



tTLH(lr)-H 
tTHL(tf)— *- 



. AMP (V) 



90% 
VM 



90%- 
VM : 



-tw- 




AMP (V) 



Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tPLZ 
tpZL 

All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Rl » Load resistor to GND; see AC CHARACTERISTICS for value. 

C|_ « Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 



B 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (70/zA in 
High and Low states) 

• Low-power, light-bus loading 

• Functional pin for pin equivalent 
of 'F242 and 'F243 

• 1/30th the bus loading of 'F242 
or 'F243 

• Provides ideal interface and 
increases fan-out of MOS 
Microprocessors 

• 3-State outputs sink 64mA and 
source 15mA 



'F1242 Quad Inverting Transceiver (3-State) 
'F1243 Quad Transceiver (3-State) 
Product Specification 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F1242 


3.5ns 


43mA 


74F1243 


4.5ns 


44mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F1242N, N74F1243N 


20-Pin Plastic SOL 


N74F1242D, N74F1243D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


An. B n 


Data inputs 


3.5/0.117 


70/xA/70juA 


OEa 


3-State output enable input 
(active-Low) 


1.0/0.033 


20/xA/20juA 


OE b 


3-State output enable input 
(active-High) 


1.0/0.033 


20juA/20juA 


A n . B n 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



\L~&-\ 



H v cc 

p<— llOE b 




T1242 'F1243 

OEa,, ^ 



3*1^_* 3^U 

4 ^i*0 4^-fcC- 



"2 

5 ^ - 



„ 0E b 



: 9 s 



?" 



? 



r 



+ , ,^^L 



? 



7 





T1242 'F1243 


11 
10 
9 
8 

S02990S 


1 rs 

13 
3 

L 

4 

L 

5 

I 

6 

L 


EN2 
EN3 

H r 


13 

^ 11 3 

. I 

V, 10 4 

, I 

■v 9 5 

•^ 8 6 

. T 


EN2 
EN3 

n r 


>2V 


>2V 


V3 < 


V3 < 
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FUNCTION TABLE for 


'F1242 


INPUTS 


INPUT/OUTPUT 


Ola 


OE b 


A n 


B n 


L 
H 

L 
H 


L 
L 
H 
H 


INPUT 

Z 

a 
A = B 


B = A 

Z 

a 
INPUT 



FUNCTION TABLE for T1243 



H - High voltage level 
L - Low voltage level 
Z - High-impedance (OFF) state 
a - This condition is not allowed due to excessive 
currents. 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



INPUTS 


INPUT/OUTPUT 


©la 


OE b 


A n 


B n 


L 


L 


INPUT 


B = A 


H 


L 


Z 


Z 


L 


H 


a 


a 


H 


H 


A = B 


INPUT 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +V CC 


V 


'out 


Current applied to output in Low output state 


128 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


l)K 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELEC 


TRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F1242/74F1243 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V CC - MIN, 
V| L = MAX, 
V| H = MIN 


l H = -3mA 


±10% V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


l H = -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


Vcc - MIN, 
V| L = MAX, 
V| H = MIN 


Iol = 48mA 


±10% Vcc 




0.35 


0.50 


V 


Iol " 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc - MIN, l,-l, K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input 
voltage 


A -A 3 , B0-B3 


V C c = 5.5V, V| = 5.5V 






1.0 


mA 


OE a , OE b 


V C c = 0.0V, V, = 7.0V 






100 


MA 


llH 


High-level input current 

for UE a and OEb inputs only 


Vcc = MAX, V| - 2.7V 






20 


ma 


IlL 


Low-level input current 

for OE= a and OEb inputs only 


V C c - MAX, Vj - 0.5V 






-20 


ma 


l|H + 
'OZH 


OFF-state output current 
High-level voltage applied 


Vcc = MAX, V = 2.7V 






70 


ma 


l|L + 

'ozl 


OFF-state output current 
Low-level voltage applied 


Vcc - MAX, V = 0.5V 






-70 


ma 


bs 


Short-circuit output current 3 


Vcc - MAX 


-100 




-225 


mA 


Ice 


Supply 
current 
(total) 


'F1242 


'CCH 


Vcc = MAX 




35 


46 


mA 


'CCL 




50 


72 


mA 


'ccz 




45 


60 


mA 


'F1243 


'CCH 




40 


50 


mA 


'CCL 




52 


65 


mA 


'ccz 










44 


55 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los> the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Iqs tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F1242/74F1243 


UNIT 


PARAMETER 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L = 500H 


T A = to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500n 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
data to output 


'F1242 


Waveform 1 


3.0 
1.5 


4.5 
2.5 


6.0 
4.0 


3.0 
1.5 


6.5 
4.5 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low 


Waveform 3 
Waveform 4 


3.5 
3.0 


5.5 
5.5 


7.5 
7.5 


3.0 
3.0 


8.0 
8.0 


ns 


tPHZ 
tPLZ 


Output disable time 
from High or Low 


Waveform 3 
Waveform 4 


3.5 
3.0 


6.0 
5.0 


8.0 
7.5 


3.5 
3.0 


9.0 
9.0 


ns 


tPLH 
tpHL 


Propagation delay 
data to output 


T1243 


Waveform 2 


2.0 
3.0 


4.0 
5.0 


5.5 
6.5 


2.0 
3.0 


6.0 
7.0 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low 


Waveform 3 
Waveform 4 


2.5 
2.5 


5.5 
5.0 


8.0 
7.5 


2.5 
2.5 


8.5 
8.0 


ns 


tPHZ 
tPLZ 


Output disable time 
from High or Low 


Waveform 3 
Waveform 4 


3.5 
2.0 


6.5 
5.0 


8.5 
7.5 


3.0 
2.0 


9.0 
8.0 


ns 



AC WAVEFORMS 



J 



kt PHL* 






Hplh* 



B n, A n 






*- ! PLH 



Waveform 1. Propagation Delay Data 
to Output for 'F1242 



Waveform 2. Propagation Delay Data 
to Output for 'F1243 



OE a 



ZDlEI 

|~tp Z H- 



/ 



61. 

0E b. 



36 



-VQH-03V 



\- 



~n 



V OL + 0.3V 



Waveform 3. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: For all waveforms, Vm = 1 .5V 



B 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



Vm 



H— tTHL(tf) 



tTLH(tr)-H K- 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 1 


tpZH 
tpZL 
tPHZ 
tPLZ 


open 
closed 
open 
closed 



• AMP (V) 



*-t T LH<tr) 




tTHL(tf)-i. 








Tf-90% 




90%i 






VM 




vm^ 


k 






— tw— 




>| 


r 10% 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

Ri_ - Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_ = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
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FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/iA in 
High and Low states) 

• Functional pin for pin equivalent 
of 'F244 

• 1/30th the bus loading of 'F244 

• Low-power, light-bus loading 

• Provides ideal interface and 
increases fan-out of MOS 
Microprocessors 

• Octal bus interface 

• 3-State buffer outputs sink 64mA 
and source 15mA 

DESCRIPTION 

The 'F1244 is an octal buffer that is ideal 
for driving bus lines or buffer memory 
address registers. The outputs are capa- 
ble of sinking 64mA and sourcing up to 
15mA, producing very good capacitive 
drive characteristics. The device fea- 
tures two output enables, OE n , each 
controlling four of the 3-State outputs. 
The 'F1244 is pin and functional com- 
patible with the 'F244. The lower power 
and light bus loading features make it an 
ideal part to interface directly with MOS 
Microprocessors. 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F1244 


4.5ns 


43mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F1244N 


20-Pin Plastic SOL 


N74F1244D 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


Ia0-'a3. Ib0"lb3 


Data inputs 


1.0/0.033 


20fxA/20/uA 


<5E a 


3-State output enable input 
(active-Low) 


1.0/0.033 


20jxA/20juA 


OEb 


3-State output enable input 
(active-Low) 


1.0/0.033 


20/LtA/20/uA 


Y a o-Y a 3. Yb0-Yb3 


Data outputs 


750/106.7 


15mA/64mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



B 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 



6f.fT 

YwE 

ted 

QND Di 



IP 



U v cc 
]E oi"b 

HJlbO 
IB Y.1 

H'bi 

i3»b2 

3D'b3 



■He 



■fc- 



-t- 



M. 



rfc-* 



■fc 



■fc: 



fc- 



ft: 









1 K. 

2 

3 
4 _ 

s m 

8 

7 
8 

9 


EN1 
EN2 


r 


^18 
17 

^18 
IS 

^14 
13 

^12 

^11 


IV 


V2 




















LS03120S 



February 5, 1987 



6-839 



853-0041 87467 



Signetics FAST Products 



Product Specification 



Buffer 



FAST 74H244 



FUNCTION TABLE for 'F1244 



INPUTS 


OUTPUTS 


Ola 


>a 


OE b 


■b 


Van 


Ybn 


L 

L 
H 


L 
H 
X 


L 
L 
H 


L 
H 
X 


L 
H 

Z 


L 
H 

Z 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z - High-impedance (OFF) state 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


'IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


128 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 






-15 


mA 


lOL 


Low-level output current 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F1244 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c - MIN, 
V, L = MAX, 
V| H = MIN 


Ioh = -3mA 


±10%V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


l H = -15mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


Vcc - MIN, 
V| L = MAX, 
V| H = MIN 


l |_ - 48mA 


±10% V CC 




0.35 


0.50 


V 


Iql - 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


V CC - MIN, l| = l, K 




-0.73 


-1.2 


V 


"i 


Input current at 
maximum input voltage 


Vcc - 0.0V, V, - 7.0V 






100 


ma 


Iih 


High-level input current 


V CC - MAX, V| = 2.7V 






20 


ma 


In 


Low-level input current 


V CC - MAX, V| = 0.5V 






-20 


ma 


•ozh 


OFF-state output current 
High-level voltage applied 


V CC - MAX, V = 2.7V 






50 


ma 


'OZL 


OFF-state output current 
Low-level voltage applied 


V CC - MAX, V - 0.5V 






-50 


ma 


bs 


Short-circuit output current 3 


V CC - MAX 


-100 




-255 


mA 


'cc 


Supply current 4 (total) 


Icch 


V CC - MAX 




30 


40 


mA 


Iccl 




57 


75 


mA 


Iccz 










43 


58 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A - 25°C. 

3. Not more than one output should be shorted at a time. For testing bs, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Ice is measured with outputs open. 

AC ELECTRICAL CHARACTERISTICS 



D 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F1244 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 50012 


T A = to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L = 50012 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
'an. 'bn to Y an , Y bn 


Waveform 1 


2.5 
2.0 


4.0 
5.0 


5.5 
7.0 


2.5 
2.0 


7.5 
6.0 


ns 


tpZH 
tpZL 


Output enable time 
to High or Low 


Waveform 2 
Waveform 3 


3.0 
3.0 


6.0 
6.5 


7.5 
8.0 


3.0 
3.0 


8.5 
8.5 


ns 


tpHZ 
tpLZ 


Output disable time 
from High or Low 


Waveform 2 
Waveform 3 


2.0 
2.0 


4.0 
4.0 


5.5 
5.5 


2.0 
2.0 


6.0 
6.0 


ns 
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AC WAVEFORMS 



■an, 'bit 






Y an, Y bn 



v= r 



-»p 2m - 



v an. Y bn 



— •PMZ- 



jF 



r V O H-0.3V 



-ov 

WF06091S 



Waveform 1. Propagation Delay Data to Output 



Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



Y« n> Y b n 



"\ 






V M 



*± 



■— v OL + °- 3V 

WF06071S 

Waveform 3. 3-State Output Enable Time to Low Level and Output Disable Time From Low Level 

NOTE: For all waveforms, Vm = 1 .5V. 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 




— t T HL(tf) 
— tTLH(tr) 



tTLH(tr)-H 
tTHL(tf) 



90% 
VM 



Test Circuit for 3-State Outputs 



V M = 1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpi_Z 
tpZL 

All other 


closed 
closed 
open 



DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 
C|_ = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• Same function and pinout as 
74F1245 

• High-impedance NPN base inputs 
for reduced loading (70j/A in 
High and Low states) 

• Useful in applications where light 
bus-loading or direct interface 
with output of a MOS micro- 
processor is desired 

• Octal bidirectional bus interface 

• Glitch free during 3-State power 
up and power down 

• 3-State buffer outputs sink 64mA 

• 15mA source current 

DESCRIPTION 

The 'F1245 is octal transceiver featuring 
non-inverting 3-State bus compatible 
outputs in both transmit and receive 
directions. The B port outputs are all 
capable of sinking 64mA and sourcing 
up to 15mA, producing very good capac- 
itive drive characteristics. The device 
features an Ouput Enable (OE) input for 
easy cascading and a Transmit/ Receive 
(T/R) input for direction control. The 3- 
State ouputs, Bo-B 7 , have been de- 
signed to prevent ouput bus loading if 
the power is removed from the device. 

PIN CONFIGURATION 









t/rJT 


*°l 


i°i 


*D v cc 


AoDE 




1 


HI OE 


a iCI 






!]Bo 


a 2 (T 






77] B, 


A3 [I 






16] B 2 


*4E 






U B 3 


A5CE 






M)» 4 


AeCI 






lD*5 


A 7 (T 






ID b$ 


GNDfjO 




TT]b 7 






CD04862S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F1245 


5.0ns 


115mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V + 10%; T A = 0°C to +70°C 


20-Pin Plastic DIP 


N74F1245N 


20-Pin Plastic SOL 1 


N74F1245D 



NOTE: 

1. Thermal mounting techniques are recommended. See App Note AN SMD-100 for a discussion of 
thermal considerations for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A7 


Data inputs 


3.5/0.117 


70/utA/70/xA 


B -B 7 


Data inputs 


3.5/0.117 


70/xA/70/uA 


T/R 


Transmit/ Receive input 


2.0/0.066 


40/uA/40/uA 


OE 


Output Enable input 


2.0/0.066 


40mA/40juA 


A0-A7 


Data outputs 


150/40 


3mA/24mA 


B0-B7 


Data outputs 


750/106.7 


15mA/64mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 




LOGIC SYMBOL (IEEE/IEC) 








19 N 


Q3 

3EN1 

3EN2 

H r 


IU 




Vi < 


> 2V 


3 <fc 

4 «ft 


«» 17 




4» 16 




5 «» 


<*• 1S 




6 «» 


„„ 14 




7 tt 

8 «» 


«» 13 




«» 12 




9 «» 


4» 11 
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FUNCTION TABLE 



INPUTS 


INPUTS/OUTPUTS 


Of 


T/R 


A n 


B n 


L 
L 
H 


L 
H 
X 


A = B 
INPUT 

Z 


INPUT 
B = A 

Z 



H = High voltage level 

L - Low voltage level 

X - Don't care 

Z * High-impedance (OFF) state 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


■in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


totiT 


Current applied to output in Low output state 


A -A 7 


48 


mA 


B -B 7 


128 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


T"STG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 






LIMITS 


UNIT 


PARAMETER 


Min 


Typ 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


■oh 


High-level output current 


A0-A7 






-3 


mA 


B0-B7 






-15 


mA 


lOL 


Low-level output current 


A0-A7 






24 


mA 


B0-B7 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F1245 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


A -A 7 
B -B 7 


Vcc - MIN, 
Vil = MAX, 
V| H - MIN 


l H - -3mA 


±10% Vcc 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


B -B 7 


l H--15mA 


±10% Vcc 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level output voltage 


A0-A7 


Vcc = MIN, 
V| L = MAX, 
V| H = MIN 


Iol = 24mA 






0.35 


0.50 


V 






0.35 


0.50 


V 


Bq-B 7 


Iql = 64mA 


±5%V CC 




0.40 


0.55 


V 


Vik 


Input clamp voltage 


Vcc = MIN, I, = l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


Vcc = 0.0V, V, = 7.0V 






100 


ma 


>IH 


High-level input current OE and S/R only 


V CC - MAX, V, = 2.7V 






20 


ma 


IlL 


Low-level input current OE and S/R only 


V CC - MAX, V, = 0.5V 






-20 


ma 


'OZH + l|H 


OFF-state current 
High-level voltage applied 


V C c = MAX, V = 2.7V 






70 


/"A 


>OZL + IlL 


OFF-state current 
Low-level voltage applied 


Vcc = MAX, V - 0.5V 






-600 


jjA 


bs 


Short-circuit output current 3 


A0-A7 


Vcc = MAX 


-60 




-150 


mA 


B0-B7 


V CC - MAX 


-100 




-225 


mA 


•cc 


Supply current (total) 


'CCH 


Vcc = MAX 


V| N = 4.5V 




120 


155 


mA 


'CCL 


V| N = GND 




116 


150 


mA 


'ccz 


V, N = OE = 4.5V 




110 


165 


mA 



NOTES: 

I.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25 P C. 

3. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



B 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F1245 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A n or B n to B n or A n 


Waveform 1 


2.0 
2.5 


4.0 
5.0 


6.5 
7.5 


1.5 
2.0 


7.0 
8.0 


ns 


tpZH 
tpZL 


Output Enable time 
OE to A n or B n 


Waveform 2 
Waveform 3 


3.0 
4.0 


6.0 
7.5 


8.0 
10.0 


2.5 
3.5 


9.0 
11.0 


ns 


tpHZ 
tpLZ 


Output Disable time 
OE to A n or B n 


Waveform 2 
Waveform 3 


2.0 
4.0 


5.0 
7.0 


8.0 
10.0 


1.5 
4.0 


9.0 
11.0 


ns 
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AC WAVEFORMS 



A n or Bn 



J 



V M 



\i 






\ 



^-tp HL _^ 



J 



-^PZM— 



\Vm 






I' 



r v QH- 



Waveform 1. Propagation Delay for Input to Output 



Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time From High Level 



V 



J 



A n, B n 



— tpLZ- 



■\i 



- v l + ° 3V 



Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1 5V 



TEST CIRCUIT AND WAVEFORMS 




7 OV NEGATIVE 

PULSE 






— t w — 




7 


1 90% 


VM 




VM^ 


i 




\ 


lc-10% 




10%J 








«— tTHL(tf) 




tTLH(tr)— 






„_ 



- AMP (V) 



Test Circuit for 3-State Outputs 



V M = 1 5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 

tpzi 
All other 


closed 
closed 
open 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS for value. 

Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 

• Programmable DRAM signal 
timing generator 

• Automatic refresh circuitry 

• Provides byte selection for 16- 
and 32-bit buses 

• Interrupt Priority Encoder 
included 

• Interrupt Acknowledge vector 
generator on-chip 

DESCRIPTION 

The Signetics DRAM and Interrupt Vec- 
tor Controller (DIVC) is a high-perfor- 
mance bipolar device designed to re- 
duce board space and improve perfor- 
mance in microprocessor-based sys- 
tems. The DIVC's functions include a 
DRAM signal interface with user pro- 
grammable timing to match the perfor- 
mance of specific DRAMs used in a 
system. With a maximum clock frequen- 
cy of 100MHz, this means a timing 
resolution of 10ns. The DRAM Controller 
section also includes automatic refresh 
arbitration, with the duration and fre- 
quency of refresh totally programmable 
by the user. When used with the 
74F1762 Memory Address Controller, 
the DIVC provides a complete system 
solution for DRAM and Interrupt Control. 
For Interrupt Control, the DIVC contains 
an Interrupt Priority Decoder with 
latched inputs controlled by the Interrupt 
Latch Enable (ILE) input. In addition, the 
DIVC contains an Interrupt Acknowledge 
Controller which passes a programma- 
ble 8-bit vector on the system data bus 
upon receipt of an interrupt acknowl- 
edge. There are 7 interrupt acknowledge 
vectors; each accessible by placing the 
priority number of the Interrupt Acknowl- 
edge on the A1 - A3 signal inputs while 
acknowledging an interrupt. 



TYPE 


TYPICAL f„ AX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F1761 


100MHz 


200mA 



ORDERING INFORMATION 


PACKAGES 


COMMERCIAL RANGE 
V CC = 5V± 10%; T A = 0°C to 70°C 


Plastic DIP 


N74F1761N 


PLCC 44 


N74F1761A 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


REQ 


DRAM request input 


1.0/1.0 


20juA/0.6mA 


SIZ0/LDS, 
SIZ1, A0/UDS, 
A1 


Byte Select inputs 


1.0/1.0 


20/iA/0.6mA 


A2, A3 


Register Select inputs 


1.0/1.0 


20fiA/0.6mA 


CS, DS 


Chip Select, Data Strobe 


1.0/1.0 


20/uA/0.6mA 


R/W 


Read/Write input 


1.0/1.0 


20/uA/0.6mA 




Interrupt Acknowledge input 


1.0/1.0 


20/LiA/0.6mA 


INTACK 


ILE 


Interrupt Latch Enable input 


1.0/1.0 


20juA/0.6mA 


CP 


Clock input 


1.0/1.0 


20piA/0.6mA 


MR 


Master Reset input 


1.0/1.0 


20MA/0.6mA 




Interrupt Request inputs 


1.0/1.0 


20juA/0.6mA 


INTRQ1-7 




Data Transfer Acknowledge 
output 


(OC)/80 


24mA 


DTACK 


D0-D7 


Data Bus 


50/80 
(1.0/1.0) 


1.0mA/24mA 




Interrupt Priority outputs 


50/80 


1.0mA/24mA 


IPLO-2 


RAS, MUX, 

REFEN, 

CASO-3 


DRAM Control outputs 


1750/100 


35mA/60mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as 20ptA in the High state and 0.6mA in the Low state. 
O.C. = Open-Collector 
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BLOCK DIAGRAM 



PIN CONFIGURATION 



TIMING 

AND REFRESH 

ARBITER 



SEO/LDS- 



DS- 

A2- 

A3- 

CS- 

R/W- 

INTACK- 

DTACK <* 

DO- 07- 



IPLO- 
IPLI - 
IPL2 - 



-►RAS 



-►MUX 



CONTROL 

AND 

INTERRUPT 

LOGIC 



-CASO 
►CAS1 



►CAS2 
-CAS3 



INTERRUPT 

VECTOR 
REGISTERS 



PRIORITY 
ENCODER 



- INTRQ1 
-JNTR02 
-iNTRQ3 
-INTRQ4 
-iNTRQS 
-INTRQ6 
-iNTR07 



INTR03 |T 




48] INTRQ4 


INTRQ2 [2. 


4j] INTRQ5 


INTRQ1 [3. 


46JINTR06 


ile[T 
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FEATURES 

• Provides DRAM Refresh and 
multiplexed addresses 

• Direct Addressing of up to 4Mb 

• Compatible with 74F1761 DIVC 
and other DRAM controllers 

• High-performance outputs 

• High-speed multiplexing 

• Internal 11-bit refresh counter 

DESCRIPTION 

The Signetics Memory Address-Control- 
ler is designed for use in very high- 
performance dynamic RAM applications. 
In addition to multiplexing row and col- 
umn addresses, the device also gener- 
ates and multiplexes refresh addresses. 
Though specifically designed to be used 
with the 74F1761 DRAM and Interrupt 
Vector Controller, it may be used with 
any other custom or standard DRAM 
timing controller chip. 

The F1762 contains 22 address inputs 
(RAo-RA 10 and CA -CA 10 ), an 11 -bit 
refresh counter, and eleven 3-to-1 multi- 
plexers. The multiplexed row, column, or 
refresh address is output on the eleven 
high-performance outputs (MAo - MA^). 
This enables direct addressing of up to 
4Mb dynamic RAMs. 

Combined with the F1761, the F1762 
provides a complete 4Mb DRAM and 
Interrupt Control solution. This solution 
can control dynamic RAMs with access 
times down to 40ns. 



TYPE 


TYPICAL DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F1762 


5.3ns 


70mA 



ORDERING INFORMATION 


PACKAGES 


COMMERCIAL RANGE 
V CC = 5V+ 10%; T A = 0°C to 70°C 


Plastic DIP 


N74F1762N 


PLCC 44 


N74F1762A 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


RA0-RA10 


Row Address inputs 


1.0/1.0 


20/itA/0.6mA 


CA0-CA10 


Column Address inputs 


1.0/1.0 


20AiA/0.6mA 


MAO-fflAlO 


DRAM Address outputs 


N/A 


35mA/60mA 


REFEN 


Refresh Select input (active-Low) 


1.0/1.0 


20/uA/0.6mA 


MUX 


Row/Column Select input 


1.0/1.0 


20/uA/0.6mA 


COUNT 


Refresh Address Count input 


1.0/1.0 


20juA/0.6mA 


MR 


Refresh Counter Reset input 


1.0/1.0 


20/uA/0.6mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as 20/uA in the High state and 0.6mA in the Low state. 
FAST Unit Loads do not correspond to DRAM Input Loads. See Functional Description for details. 
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FEATURES 

• DRAM signal timing generator 

• Automatic refresh circuitry 

• Prog ramm able row address hold 
and RAS precharge Time 

• Supports Page Mode accesses 

• Controls 1Mb DRAMs 

• Intelligent Burst-Mode Refresh 
after Page-Mode access cycles 

DESCRIPTION 

The Signetics Intelligent Dynamic RAM 
Controller is a 1 Mb, single-port version 
of the popular 74F764 Dynamic RAM 
Dual-Ported Controller. It contains auto- 
matic signal timing, address multiplexing, 
and refresh control required for interfac- 
ing with dynamic RAMs. Additional fea- 
tures have been added to this device to 
take advantage of technological ad- 
vances in Dynamic RAMs. A Page- Mode 
access pin allows the user to assert RAS 
for the entire access cycle rather than 
the predefined four-clock-cycle pulse 
width used for normal random access 
cycles. In addition, th e use r has the 
ability to program the RAS precharge 
time and Row-Address-Hold time to fit 
the particular DRAMs being used. 
DTACK has been modified from previ- 
ous family parts to become a negative 
true, tri-stated output. The options for 
latched or unlatched address are con- 
tained on a single device by the addition 
of an Address Latch Enable (ALE) input. 
Finally, a burst refresh monitor has been 
added to ensure complete refreshing 
after lengthy page-mode access cycles. 
With a maximum clock frequency of 
100MHz, the F1763 is capable of driving 
DRAM arrays with access times down to 
40ns. 



TYPE 


TYPICAL f MAX 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F1763 


100MHz 


150mA 



ORDERING INFORMATION 


PACKAGES 


COMMERCIAL RANGE 
V C c = 5V± 10%; T A = 0°C to 70°C 


Plastic DIP 


N74F1763N 


PLCC 44 


N74F1763A 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F (U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


REQ 


DRAM Request input 


1.0/1.0 


20juA/0.6mA 


CP 


Clock input 


1.0/1.0 


20mA/0.6itiA 


PAGE 


Page Mode Select input 


1.0/1.0 


20juA/0.6mA 


PRECHRG 


RAS Precharge Select input 


1.0/1.0 


20/iA/0.6mA 


HLDROW 


Row Hold Select input 


1.0/1.0 


20juA/0.6mA 


DTACK 


Data Transfer Ack. output 


50/80 


35mA/60mA 


GNT 


Access Grant output 


50/80 


35mA/60mA 


RCP 


Refresh Clock input 


1.0/1.0 


20/uA/0.6mA 


RA0-RA9 


Row Address inputs 


1.0/1.0 


20juA/0.6mA 


CA0 - CA9 


Column Address inputs 


1.0/1.0 


20/nA/0.6mA 


ALE 


Address Latch Enable input 


1.0/1.0 


20|uA/0.6mA 


RAS 


Row Address Strobe output 


N/A 


35mA/60mA 


CAS 


Column Address Strobe output 


N/A 


35mA/60mA 


MAO - MA9 


DRAM Address outputs 


N/A 


35mA/60mA 



B 



NOTE: 

1. One (1.0) FAST Unit 
FAST Unit Loads do 



Load is defined as 20/liA in the High state and 6mA in the Low state 
not correspond to DRAM Input Loads See Functional Description for details 
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FEATURES 

• Allows two microprocessors to 
access the same bank of 
dynamic RAM 

• Performs arbitration, signal 
timing, address multiplexing, and 
refresh 

• 10 address output pins allow 
direct control of up to 1Mbit 
dynamic RAMS 

• External address multiplexing 
enables control of 4Mbit (or 
greater) dynamic RAMs 

• Separate refresh clock allows 
adjustable refresh timing 

• F1764/F1764-1 have on-chip 20- 
bit address input latch 

• Allows control of dynamic RAMs 
with row access times down to 
40ns 

• F1764/1765 output drivers 
designed for incident wave 
switching 

• F1764-1/1765-1 output drivers 
designed for first reflected wave 
switching 



FAST 74F1 764/1 765, 

74F1 764-1/1 765-1 

1 Megabit DRAM Dual-Ported 

Controllers 



Preliminary Specification 



TYPE 


TYPICAL f MA x 


TYPICAL SUPPLY CURRENT (TOTAL) 


74F1 764/1 765 


150MHz 


150mA 


74F1 764-1/1 765-1 


150MHz 


125mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE V C c = 5V ±10%, T A = 0°C to +70°C 


Plastic DIP 


74F1764N, 74F1765N, 74F1 764-1 N, 74F1 765-1 N 


PLCC-44 


74F1764A, 74F1765A, 74F1764-1A, 74F1765-1A 



DESCRIPTION 

The 74F1 764/1 765 DRAM Dual-ported 
Controller is a high-speed synchronous 
dual-port arbiter and timing generator 
that allows two microprocessors, 
microcontrollers, or any other memory 
accessing device to share the same 
block of DRAM. The device performs 
arbitration, signal timing, address 
multiplexing, and refresh address 
generation, replacing up to 25 discrete 
devices. 



74F1764 vs 74F1765 

The F1764 though functionally and pin 
to pin compatible with the F1765 differs 
from the later in that it has an on-chip 
address input latch. This is useful in 
systems that have unlatched or 
multiplexed address and data bus. 



74F1764/1765 vs 74F1764-1/ 
1765-1 

The 74F1 764-1/1 765-1, though as fast 
as the 74F1 764/1 765, differs from the 
74F1 764/1 765 in the following respects: 

a) they reduce the row address hold 
time by half-a-clock cycle, and 

b) their outputs are optimized for first 
reflected wave switching as opposed 
to incident wave switching. 

The specialized outputs eliminate the 
need for signal terminations in essential- 
ly all applications. 



a 



June 1987 



6-853 



853-0878 86873 



Signetics FAST Products 



Preliminary Specification 



1 Megabit DRAM Dual-Ported Controllers 



FAST 74F1 764/1 765, 
74F1 764-1/1 765-1 



PIN CONFIGURATION 



N Package 


A Package 


ncq; 




4§]RCP 




RA0(T 




47) WG 




cao|T 




HJgnt 


C D 


RA1|T 
CA1[T 




45] CASEN 
44J DTACK 


crcrcrr g s a 
aaaaaacwn ec 

221100PGTNK 


RA2[T 




43] RA§ 


..mra.RinLniiaffli HHiajH. 


CA2[T 




«]mao 


RA 3 [7 




13«A§ 


RA3 |T 




4l]MA1 


CA 3 |7 




M|MAo 


CA3IT 




40]MA2 


RA 4 [T 




37JMA, 


RA4Q0 




39]GNO 


CA 4 |lO 




36) MA, 


CA4JT7 




3§]GND 


VccEi 




3s]gnd 


v ccH 




37JGND 


RA 5 |l2 




MJGND 


v ccQI 




36] MA3 


CA 6 (l3 




^MAg 


v cc[H 




35]MA4 


RA e |l4 




3|MA 4 


RA5 G1 




34]MA5 


CA e |l5 




3l|MA 5 


CA5(l6 




H)MA6 


RA 7 Qi 




^MAe 


RA6Q7 
CA6(l8 
RA7 [19 
CA7[20 




32]MA7 
3l]MA8 
30JmA9 

HJcp 


ca 7 Ei 




MJMAy 




iHJbSlfeoll^lSSll^Il^^IEIlHllHl 

«CRCsRRSCMM 

aaaaeeeepaa 

8899Lqql 98 




RA8I2T 




USEL2 


CD07451S 


CA8[ff 




27]REQ2 




RA9(23 




HJreqi 




CA9[24 




ID sili 






TOP VIEW 




CD14500S 





LOGIC SYMBOL 



N Package 

1 2 3 4 5 6 7 8 9 10 11 15 16 17 18 19 20 21 22 23 24 



26— C 


REQ1 


27 C 


REQ2 


29 


CP 


48 


RCP 



NC RAoCAoRAiCAi RA 2 CA 2 RA 3 CA3 R A 4 C A 4 R A 6 C A5 R AjjC A«,R A 7 CAj RA 8 CAgRA 9 CA« SEL1 

SEL2 

RAS 

DTACK 

CASEN 

GNT 

MAp MA, MA 2 MA 3 MA 4 MA 5 Mfi^ MA 7 MA 8 MA 9 wq 



-25 
-28 

-43 
-44 
-45 
-46 
-47 



42 41 40 36 35 34 33 32 31 



V cc =Pm 12-14 
GND = Pin 37-39 



June 1987 



6-854 



Signetics FAST Products 



Preliminary Specification 



1 Megabit DRAM Dual-Ported Controllers 



FAST 74F1 764/1 765, 
74F1 764-1/1 765-1 



PIN DESCRIPTION 



SYMBOL 


PINS 


TYPE 


NAME AND FUNCTION 


DIP 


PLCC 


RA 
RAi 
RA 2 
RA 3 
RA 4 
RA 5 
RA 6 
RA 7 
RA 8 
RA 9 


2 
4 
6 
8 
10 
15 
17 
19 
21 
23 


1 
3 
5 
7 
9 

12 
14 
16 
18 
20 




Address inputs used to generate memory row address 


CA 
CAi 
CA 2 
CA 3 
CA 4 
CA 5 
CAe 
CA 7 
CA 8 
CA 9 


3 
5 
7 
9 
11 
16 
18 
20 
22 
24 


2 
4 
6 
8 
10 
13 
15 
17 
19 
21 




Address inputs used to generate memory column address 


RE^ 


26 


23 




Memory access request from Microprocessor 1 


REQ 2 


27 


24 




Memory access request from Microprocessor 2 


CP 


29 


26 




Clock input which determines the master timing 
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48 


44 
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Vcc 
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Power supply +5V±10% 


GND 
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Memory address output pins, designed to drive address lines of the DRAM 


GNT 


46 


42 





Grant output, activated upon start of a memory access cycle 


RAS 


43 


39 





Row address strobe, used to latch the row address into the bank of DRAM (to be connect- 
ed directly to the RAS inputs of the DRAMs) 


WG 


47 


43 





Write Gate may be gated with the microprocessor's write strobe to perform an early write 
cycle 




45 


41 





Column Address Strobe Enable is used to latch the column address into the bank of 
DRAMs 


CASEN 


DTACK 


44 


40 





Data Transfer Acknowledge indicates that data on the DRAM output lines is valid or the 
proper access time has been met 



B 
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ARCHITECTURE 

The 74F1 764/1 765 1 Megabit DRAM dual- 
ported controller is a synchronous device, 
with all signal generation being a function of 
the input clock (CP). 

The T1 764/1 765 arbitration logic is divided 
into two stages. The first stage controls which 
one of the two REQ inputs w ill be serviced by 
activating the corresponding SEL output. This 
arbitration takes place irrespective of whether 
or not a refresh cycle is in progress. The 
arbitr ation is ac complished by sampling the 
REQi and RE Cfe in puts on different edges of 
the CP clock. REQ-i is sampled on the rising 
edge and RECfe on the falling edge (refer to 
Figures 1 - 4). 

Therefore, if access to the DRAM is request- 
ed by both processors at the same time, the 
contention is automatically resolved. The in- 
ternal flip-flops of the device used in the 
arbitration process have been chosen for 
their immunity to metastable conditions. 

The second stage of arbitration selects be- 
tween the selected processor and any inter- 
nal refresh request. Refresh always has prior- 
ity and is serviced immediately after the 
current cycle is completed (if needed). This 
arbitration stage also indicates the start of an 
access cycle by asserting the GNT output. 

The Refresh Clock (RCP) input determines 
the period for each row. This clock may be 
held in the High state for external or no 
refresh applications. When used, a refresh 
request is internally generated every 64 RCP 
cycles. The refresh counter is incremented at 



the end of every refresh cycle, and provides 
the refresh address. 

Since SEL outputs indicate which one of the 
two memory accessing devices has been 
selected to be serviced, these provide an 
indication of which processor's address bus 
should be asserted at the controller address 
inputs. A Data Transfer Acknowledge 
(DTACK) signal is generated by the timing 
logic and either this signal or GNT may be 
used with the SEL outputs to indicate the end 
or beginning of an access cycle for each 
processor. 



FUNCTIONAL DESCRIPTION 

As described earlier, the timing, arbitration, 
refresh and multiplexing functions provided 
by the controller are all derived from the CP 
input. The period of this clock should be set 
equal to: 

(Tras (of the DRAM) + 16-5)/4 plus any 
system guard-band required. 

For the F1 764-1/1 765-1 the CP clock input 
period should be equal to: 
(Tras (of the DRAM) + 22-1 0)/4 plus any 
system guard-band required. 

A microprocessor requests access t o the 
DRAM by activating the appropriate REQ 
input. If a refresh cycle is not in process and 
the other request input is not activ e, the SEL 
output corresponding to the active REQ input 
will be asserted to indicate the selected 
processor. The GNT output then goes High to 
indicate the start of a memory access cycle. If 



however, a refresh cycl e is in process, and 
there is only one active REQ input, the SEL 
output corresponding to the active input REQ 
will be asserted but the GNT output will not 
go High until after the completion of the 
refresh cycle (see Figures 10, 11 & 14, 15). 

When the device is servicing a memory ac- 
cess cycle and a memory access is also 
requested by the other proces sor b efore the 
current cycle is completed, the SEC output for 
the other processor will not be issued, though 
GNT is asserted at that time, because the 
other processor is performing an access 
cycle. This will ensure that there is no conten- 
tion on the address bus, i.e., the address bus 
is not driven by both processors at the same 
time. 

Following the comple tion o f the current mem- 
ory access cycle, t he SE L output correspond- 
ing to the awaiting REQ input will be asserted, 
followed by the GNT output. If however, there 
were any pending refresh requests, assertion 
of the GNT output will be held OFF until the 
refresh request has been serviced. 

When GNT goes High, the RA -RA 9 and 
CAo-CAg address input to the 'F1764/ 
F1 764-1 are latched internally and the 
RAo-RAg signals are propagated to the 
MA - MAg outputs. The address inputs are 
not latched by the F1765/F1 765-1 and there- 
fore, RAo - RAg inputs propagate directly to 
the MA -MAg outputs. 

A half-clock cycle is allowed for the address 
signals to propa gate through to the outputs, 
after which the RAS output is asserted. 
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One clock cycle later, the CA0-CA9 latch 
outputs on the 'F1764 or CA - CA 9 Inputs to 
the 'F1765 are selected and propagated to 
the MA0-MA9 outputs. This occurs half a 
clock cycle earlier on the F1 764-1/ 1765-1 
(refer to Figures 3 & 4). The Write Gate (WG) 
output becomes valid at this time to indicate 
the proper time to gate the Write signal from 
the selected processor to the DRAM to per- 
form an Early Write cycle. 

A half-clock cycle is again allowed for the 
CAq-C Aq signals to propaga te and s tabilize. 
CASEN then becomes valid. CASEN can be 
used as CAS output or decoded with Higher- 
order address signals to produce multiple 



CAS signals. After CASEN is valid, the con- 
troller will wait for 2V2 clock cycles before 
negating RAS, making a total RAS pulse 
width of approximately 4 clock cycles. Since 
this width matches the standard DRAM ac- 
cess time, the controller next asserts DTACK 
output, indicating that valid data is on the 
DRAM data lines or that a memory access 
cycle is complete. DTACK may be used to 
assert valid data transfer acknowledge for 
processors requiring this signal (i.e., the 
68000 family of processors). 

All controller output signals are held in this 
final state until the selected proc essor with- 
draws its request by driving its REQ input 



High. When the request is withdrawn, internal 
synchronization takes place, the controller 
output signals become inactive, and any 
pending memory access or refresh cycles are 
serviced. 

A refresh cycle is serviced by propagating the 
10 refresh counter address signals to the 
MA - MA 9 outputs. After a half-clock cycle 
the RAS output is asserted for four cycles 
and then nega ted for three clock cycles to 
meet the RAS precharge requirements of the 
DRAMs (see Figures 5 & 6). 



A' REQ 2 sampled 

A REQ! sampled 

§ELi triggered (SEI_i triggered by RE5i sample circuitry) (REQ 2 disabled by §ELi circuitry) 

GNT triggered 

RA0-RA9 and CA0-CA9 latched (Input address latch triggered by GNT circuitry)* 

RA0-RA9 propagate to MA0-MA9 outputs 
C RAS triggered 
D WG triggered 

CA0-CA9 selected and propagated to MA0-MA9 outputs 
E CASEN triggered 
F RAS negated 

DTACK triggered 
Only on the "F1764. 

Figure 1. Sequence of Events for RECh Memory Access Cycle for F 1764/ 1765 



B 



D 



A REQ 2 sampled 

SEL 2 triggered (SEL 2 triggered by REQ 2 sampling circuitry) 
A REQ1 is not sampled (disabled by SEL 2 circuitry) 
B GNT triggered 

RA0-RA9 and CA0-CA9 latched (Input address latch triggered by GNT circuitry)* 

RA0-RA9 propagate to MA0-MA9 outputs 
C RAS triggered 
D WG triggered 

CA0-CA9 selected and propagated to MAo-MAg outputs 
E CASEN triggered 
F RAS negated 

DTACK triggered 

Only on the "F1764. 

Figure 2. Sequence of Events for REQ 2 Memory Access Cycle for F1 764/ 1765 
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A' REQ 2 sampled 

A REQ j sampled 

SEl^ triggered (SEL 1 triggered by REC^ sample circuitry) (REQ2 disabled by SEL1 circuitry) 
B GNT triggered 

RA0-RA9 and CA0-CA9 latched (Input address latch triggered by GNT circuitry)* 

RA0-RA9 propagate to MA0-MA9 outputs 
C RAS triggered 
D WG triggered 

CA0-CA9 selected and propagated to MA0-MA9 outputs 
E CASEN triggered 
F RAS negated 

DTACK triggered 

* Only on the F1 764-1 

Figure 3. Sequence of Events for RECh Memory Access Cycle for F1 764-1/ 1765-1 



<V REQ 2 sampled 

SEI_2 triggered (SEL2 triggered by REQ 2 sampling circuitry) 
^ REG*! is not sampled (disabled by SEL 2 circuitry) 
B GNT triggered 

RA0-RA9 and CA0-CA9 latched (Input address latch triggered by GNT circuitry)* 

RA - RA 9 propagate to MAo - MA 9 outputs 
RAS triggered 
D WG triggered 

CA0-CA9 selected and propagated to MA0-MA9 outputs 
E CASEN triggered 
F RAS negated 

DTACK triggered 

Only on the F1 764-1. 

Figure 4. Sequence of Events for REQ 2 Memory Access Cycle for F1764-1/1765-1 
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Figure f>. Refresh Cycle Timing Following a RECfe Memory Access Cycle 
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USING 74F1764/1765 AND 
74F1764-1/1765-1 TO ADDRESS 
4MBIT DRAMS 

The addressing capabilities of the 1 Megabit 
DRAM dual-ported controllers can be extend- 
ed to address 4Mbit (or greater) DRAMs by 
using an external multiplexer to multiplex 
additional address bits. 



Figure 7 shows an application, using an 
external 2-to-1 multiplexer to address 4Mbit 
dynamic RAMs. The 10-bit internal refresh 
counter of the controller provides 1024 row 
addresses which more than meet the refresh- 
ing needs for most industry standard 4Mbit 
DRAMs. Therefore, it is unnecessary to pro- 
vide for any additional refresh address bits for 
DRAMs with up to 1024 rows. 



Additional address bits (for larger DRAMs) 
may also be multiplexed externally as long as 
the DRAM refreshing requirements do not 
exceed 1024 row addresses. 

The WG output of the controller should be 
used to multiplex between the external row 
and column addresses. However it is impor- 
tant that the propagation delay through the 
external multiplexer does not cause column 
address setup violations on the dynamic 
RAM. 
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\A2\A22 
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SELECTED 
PROCESSORS 
WRITE STROBE 
WR 



RAoTo-MA, 



•F1764/1765 
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— -tJ. 
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RAS DRAM 

CAS UDBA 

WE 



$ 



V*9 

A10 

4Mbit 
RAS DRAM 
— — LDBA 
CAS M 

WE 



V*9 
A 10 



4Mbit 

RAS DRAM 
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NOTES: 

* The CAS decode logic is not necessary if multiple C AS sig nals are not required. The application also does not show further decoding of multiple CAS signals to distinguish between 
Upper and Lower data bytes. If required, multiple CAS signal generation and Upper and Lower byte decoding can be accomplished as shown in Figures 16-18 
** Propagation delay through the multiplexer should be considered when using the controller for 4Mbit addressing 

Figure 7. Using the Controller to Address 1Mbit DRAMs 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range). 



SYMBOL 


PARAMETER 


74F1764/1765 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


500 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


74F1764/1765 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


>IK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 1 






-15 


mA 


lOL 


Low-level output current 1 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



NOTE: 

1. Transient currents will exceed these values in actual operation. Please refer to Appendix A for a detailed discussion. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








m. #* M>n . mM . M i 




74F1764/1765 


UNIT 


PARAMETER 


TESi VAjnuiiiuNd' 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC = MIN, 
V| L = MAX, 
V| H =MIN 


loH^-ISmA 


±10% V CC 


2.5 


3.2 




V 


±5%V CC 


2.7 


3.4 




V 


V H2 3 


High-level output voltage 


Ioh2 3 - -35mA 


±5%V C c 


2.4 






V 


Vol 


Low-level output voltage 


Vcc - MIN, 
V| L =MAX, 
V| H =MIN 


Iol = 24mA 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


V L2 4 


Low-level output voltage 


'OL2 4 ■ 60mA 


±5%V CC 




0.45 


0.80 


V 


V|K 


Input clamp voltage 


Vcc "MIN, l|-l|K 




-0.73 


-1.2 


V 


ll 


Input current at maximum input voltage 


Vcc * 0.0V, V| - 7.0V 






100 


ma 


>IH 


High-level input current 


Vcc - MAX, V| = 2.7V 






20 


/"A 


IlL 


Low-level input current 


Vcc - MAX, V| - 0.5V 






-0.6 


mA 


los 


Short-circuit output current 5 


Vcc - MAX 


-100 




-225 


mA 


Ice 


Supply current (total) 


•cch 






150 


200 


mA 


ICCL 










165 


210 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at V C c ■ 5V, T A = 25°C. 

3. Refer to Appendix A. 

4. Refer to Appendix A. 

5. Not more than one output should be shorted at a time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well over the normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 1 


74F1764/1765 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 300pF 

R L = 70ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 300pF 

R L = 70ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


100 


150 




100 




MHz 


tpLH 


Propagation delay CP(G) to SELi 


5 


10 


14 


5 


16 


ns 


tPHL 


Propagation delay CP(A) to S"EL| 


5 


10 


14 


5 


16 


ns 


tPLH 


Propagation delay CP(G') to SIC2 


5 


10 


14 


5 


16 


ns 


tPHL 


Propagation delay CP(A') to SEL2 


5 


10 


14 


5 


16 


ns 


tPLH 


Propagation delay CP(B) to GNT 


5 


10 


14 


5 


16 


ns 


tPHL 


Propagation delay CP(G or G') to GNT 


5 


10 


15 


5 


16 


ns 


tPLH 
tPHL 


Propagation delay CP(B) to MA(row address) 


5 
5 


12 
11 


17 
15 


5 
5 


18 
16 


ns 


tPLH 


Propagation delay CP(F or H) to RAS 


5 


10 


14 


5 


16 


ns 


tPHL 


Propagation delay CP(C) to RAS 


5 


10 


14 


5 


16 


ns 


tPLH 


Propagation delay CP(D) to WG 


5 


10 


14 


5 


16 


ns 


tPHL 


Propagation delay CP(G or G') to WG 


8 


13 


17 


8 


18 


ns 


tPLH 
tPHL 


Propagation delay CP(D) to MA(column address) 


5 
5 


12 
10 


17 
15 


5 
5 


18 
16 


ns 


tPLH 


Propagation delay CP(G or G') to CASEN 


7 


17 


23 


7 


25 


ns 


tpHL 


Propagation delay CP(E) to CASEN 


5 


10 


14 


5 


16 


ns 


tPLH 


Propagation delay CP(F) to DTACK 


5 


10 


14 


5 


16 


ns 


tPHL 


Propagation delay CP(G or G') to DTACK 


6 


13 


17 


5 


18 


ns 


74F1765 Only 


tPLH 
tPHL 


Propagation delay RA0-RA9, CA0-CA9 to MA0-MA9 


4 
2 


7 
5 


12 
8 


4 
4 


13 
9 


ns 



NOTE: 

1. For test conditions, see the AC waveforms. 

AC SETUP AND HOLD REQUIREMENTS 



B 



SYMBOL 


PARAMETER 2 


74F1764/1765 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 300pF 

R L = 70ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 300pF 

R L = 70ft 


Min 


Typ 


Max 


Min 


Max 


ts(H) 
ts(L) 


Setup time, High or Low REQ 1t REQ 2 to CP 


2 
2 






2 
2 




ns 


th(H) 
th(L) 


Hold time, High or Low CP to REQi, REQ2 


2 
2 






3 
3 




ns 


tw(H) 
tw(L) 


CP pulse width High or Low 


5 
5 






5 
5 




ns 


tw(H) 
tw(L) 


RCP pulse width High or Low 


10 
10 






10 
10 




ns 


74F1764 Only 


ts(H) 
ts(L) 


Setup time, High or Low 
RA0-RA9, CA0-CA9 to CP( 4 ) 


-4 1 
-4 






-5 
-5 




ns 


th(H) 
th(L) 


Hold time, High or Low 

CP( 4 ) to R A - RA 9 , CAq - CA 9 


5 
5 






5 
5 




ns 



NOTES: 

1. These numbers indicate that the address inputs have a negative setup time and could be va lid 4ns after the falling edge of the CP clock. It is suggested that §EL 2 De 
used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SEL1 to enable Address Bus 1 . This will insure that setup time for Address Bus 
1 is not violated. 

2. For the test conditions, see the AC waveforms. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted, these limits are over the operating free-air temperature range). 



SYMBOL 


PARAMETER 


74F1764-1/1765-1 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


<IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'OUT 


Current applied to output in Low output state 


500 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


TSTG 


Storage temperature range 


-65 to +150 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


74F1764-1/1765-1 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'oh 


High-level output current 1 






-20 


mA 


lOL 


Low-level output current 1 






8 


mA 


T A 


Operating free-air temperature 







70 


°C 



NOTE: 

1. Transient currents will exceed these values in actual operation. Please refer to Appendix A for a detailed discussion. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








m. «w«.*. M .i.. <M .» M 1 




74F1764-1/1765-1 


UNIT 


PARAMETER 


TESi wuraui i iumo ■ 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC - MIN, 
V| L = MAX, 
V| H - MIN 


Ioh - -20mA 


±10% V CC 


2.4 


2.7 




V 


±5%V CC 


2.6 


3.0 




V 


Vol 


Low-level output voltage 


V C c = MIN, 
V| L = MAX, 
V| H =MIN 


Iol ~ 8r "A 


±10% V C c 




0.30 


0.50 


V 


±5%V CC 




0.30 


0.50 


V 


V L2 3 


Low-level output voltage 


V C c - MIN, 
V, L =MAX, 
V| H -MIN 


Iql2 3 ■ 75mA 


±5%V CC 




2.1 


2.5 


V 


V.K 


Input clamp voltage 


Vcc - MIN, 1, = l| K 




-0.7 


-1.2 


V 


ll 


Input current at maximum input voltage 


V C c = 0.0V, V| = 7.0V 






100 


ma 


llH 


High-level input current 


V C c = MAX, V| = 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c = MAX, V| = 0.5V 




-0.2 


-0.6 


mA 


los 


Short-circuit output current 4 


V C c - MAX 


-80 


-150 


-225 


mA 


Ice 


Supply current (total) 


Icch 






120 


165 


mA 


Iccl 


VCC MAA 








125 


170 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at V C c = 5V, T A = 25°C. 

3. Refer to Appendix A. 

4. Not more than one output should be shorted at a time. For testing los. the use of 
order to minimize internal heating and more accurately reflect operational values, 
well over normal and thereby cause invalid readings in other parameter tests 



high-speed test apparatus and/or sample-and-hold techniques are preferable in 
Otherwise, prolonged shorting of a High output may raise the chip temperature 
i. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


74F1764-1/1765-1 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 300pF 

R L = 70ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 300pF 

R L = 70ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


150 


175 




100 




MHz 


tpLH 


Propagation delay CP(G) to SeL^ 


9 


12 


15 


8 


17 


ns 


tpHL 


Propagation delay CP(A) to SELi 


13 


16 


20 


12 


22 


ns 


tpLH 


Propagation delay CP(G') to §EL 2 


9 


12 


15 


8 


17 


ns 


tpHL 


Propagation delay CP(A') to SEL 2 


13 


16 


20 


12 


22 


ns 


tpLH 


Propagation delay CP(B) to GNT 


9 


12 


14 


8 


16 


ns 


tpHL 


Propagation delay CP(G or G') to GNT 


20 


23 


26 


17 


28 


ns 


tpLH 
tpHL 


Propagation delay CP(B) to MA(row address) 


11 
14 


14 
18 


17 
22 


10 
13 


19 
24 


ns 


tpLH 


Propagation delay CP(F or H) to RAS 


11 


14 


16 


10 


18 


ns 


tpHL 


Propagation delay CP(C) to RA5 


13 


17 


20 


12 


22 


ns 


tpLH 


Propagation delay CP(D) to WG 


9 


11 


14 


8 


16 


ns 


tpHL 


Propagation delay CP(G or G') to WG 


20 


23 


26 


19 


26 


ns 


tpLH 
tpHL 


Propagation delay CP(D) to MA(column address) 


12 
14 


14 
18 


17 
21 


11 
13 


19 
23 


ns 


tpLH 


Propagation delay CP(G or G') to CASEN 


14 


17 


20 


12 


22 


ns 


tpHL 


Propagation delay CP(E) to CASEN 


14 


16 


19 


13 


21 


ns 


tpLH 


Propagation delay CP(F) to DTACK 


10 


12 


15 


9 


17 


ns 


tpHL 


Propagation delay CP(G or G') to DTACK 


20 


23 


26 


19 


28 


ns 


74F1765-1 Only 


tpLH 
tpHL 


Propagation delay RA0-RA9, CA0-CA9 to MA0-MA9 


9 
9 


11 
12 


14 

15 


8 
8 


16 
17 


ns 



AC SETUP AND HOLD REQUIREMENTS 



Q 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F1764-1/1765-1 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 300pF 

R L = 70ft 


T A = 0°C to +70°C 

V C c = +5.0V±10% 

C L = 300pF 

R L = 70ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
t s (L) 


Setup time, High or Low 
REQl REQ 2 to CP 


AC Waveforms 


3 


1 




4 




ns 


th(H) 
th(L) 


Hold time, High or Low 
CP to REC^, REC5 2 


2 







3 




ns 


t w (H) 
tw(L) 


CP pulse width High or Low 


5 


3 




5 




ns 


t w (H) 
tw(L) 


RCP pulse width High or Low 


5 






5 




ns 


74F1 764-1 Only 


t s (H) 
t s (L) 


Setup time, High or Low 
RA0-RA9, CA0-CA9 to CP( 1 ) 


AC Waveforms 





-1 1 




1 




ns 


th(H) 
t h (L) 


Hold time, High or Low 

CP( 4 ) to RA - RA 9> CA - CA 9 


5 


3 




6 




ns 



1. These numbers indicate that the address inputs have a negative setup time and could be va lid 1ns after the falling edge of the CP clock. It is suggested that SEL2 be 
used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SEL1 to enable Address Bus 1 . This will insure that setup time for Address Bus 
1 is not violated. 
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TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 



-tw- 




— tTHL(tf) 
"— tTLH(tr) 



tTLH0f)-H 
«THL(tf)— 



• AMP (V) 



90% 
VM 



VM- 




AMP (V) 



Test Circuit Simulating RAM Boards 

DEFINITIONS 

Rl - Load resistor to GND; see AC Characteristics for value. 

C|_ - Load capacitance includes jig and probe capacitance; 

see AC Characteristics for value. 
Rj ■ Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PUL& REQUIREMENTS 


Amplitude 


Rep. Rate 


tw 


tTLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



APPLICATIONS 

The 1 Megabit DRAM dual-ported controller 
can be designed into a wide range of single 
and dual-port interface configurations. The 
processors could be general or special-pur- 
pose (microcontrollers) and the data bus may 
differ in size. 

Figure 16 shows two 68000 processors shar- 
ing a 4Meg X 8 (two banks each consisting 
of sixteen 1 Meg X 1 devices) memory. Since 
the 68000 does not have a multiplexed ad- 
dress and data bus, the 'F1765/F1 765-1 is 
appropriate. 



Address bit (A21) from either of the two 68000 
processors distinguishes between Memory 
Banks A and B. Where Bank A consists of 
Upper Data Byte A (UDBA) and Lower Data 
Byte A (LDBA) and Bank B consists of Upper 
Data Byte B (UDBB) and Lower Data Byte B 
(LDBB). 

Uppe r and Lower Data Strobes (UDS and 
LDS) from either of the two 68000 determine 
processors determine whether a byte or word 
transfer will take pla ce. The a dditional circuit- 
ry is to ensure that DTACK to the 68000 is 
asserted only when it is selected. 



Figure 17 shows two 8086 processors shar- 
ing 1MByte (two banks each consisting of 
sixteen 256K X 1 devices) of dynamic RAM. 
Using 'F1 764/ 1764-1 in this application may 
eliminate the need for an external address 
latch. 

Similarly, Figure 18 shows two 68020 proces- 
sors sharing 4Mbyte of memory. 
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APPLICATIONS 



StacE 



A 1-21 



LDS 
R/W 



INTERFACE REFRESH 

CLOCK CLOCK 

O 



■<&££" 



AOORESS 
DECODE 



7Y 



L-N 



51 s/fi 

5T 



^=CL> 



RCP DTACK 



RE01 



RE02 
SEL2 



74F1765 

SEL1 

RA 0-9 r^s 

6*0-9 CASEN MAq-9 WG 



OE 
ADDRESS 
BUFFERS 



Jl 



245 245 

*— o 61 s/fi -*- S/R 51 



j$9 



ii 



DECODER 

7T- 



U 







I I Bu 



iz 



RAS WE Aq-9 CAS 

1 MEG x 8 
UDBA 



P lN/ p OUT 



iz 



ADDRESS 



ADDRESS 
DECODE 



7T 



OE 

ADDRESS 

BUFFERS 



A-J 




A 1-21 
UDS 
LD§ 
R/W 



f ^Sn 

__245 245 

1 OE S/R -*- S/R 51 °— ' 



^ 



S/R 51 



RAS WE Ao-9 CAS 

1 MEG x 8 
LDBA 

P|N/ p OUT 

ZTEZ 



iz 



RAS WE Ao_ 9 CAS 

1 MEG x 8 
UDBB 

p in/ p out 



iz. 



RAS WE Ao-9 CAS 

1 MEG x 8 
LDBB 

Pin/Pout 

ZZTZ 



Figure 16. Two 68000 Processor Sharing 4 Mega-Byte DRAM 
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APPLICATIONS 



rOrO^ 



iz 



245 
5E S/R 



INTERFACE CLOCK O Q REFRESH CLOCK 



I 



Cb[> 




GNT CP RCP __ 

REQ. REQ 2 

74F1764 



CA . a CASEN MAq-8 RAS WQ 

RAp-a 



]SeS» 



iZ 



245 _ 

S/R OE 0- 



J?H^f 



1Z 



RAS WE Ag^ClS 

256Kx8 

UDBA 

p IN /P 0UT 



31 



iz 



BUFFERS/ 
LATCHES' 



v 




Of 



H ADDRESS I 
DECODE p | 

"1 J fl I READY* 

i** N \a» I fr ^ 6 " 1 " 



Wr 



mn/mx 



a 



245 
-OlOE S/R 



iz 



S/R OE O-J 



T?=^ 



RAS WE Aq^ CAS 

256Kx8 

LDBA 

Pin' d out 



II 



3Z 



i We Vb cas 

258Kx8 
UDBB 

P|n'Pqut 



Tt 



1Z. 



RAS WE Aq., CAS 
256Kx8 
LDBB 
P<n'P<)UT 



31 



NOTES: 

* It might be necessary to synchronize READY by the 8284A Please refer to the 8086 data sheet. 
** Whether or not the 8086 address bus needs to be latched externally, should be determined by the relative speeds of the 8086 and the controller. 



Figure 17. Two 8086 Processors Sharing 1 MBYTE of DRAM 
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APPLICATIONS 



P SJgRp | T 
DSACK, i v^-oVcc 



MACK, 






T\ 



2£ 



22. 



DATA BUFFERS 



3F 



iz. 



* 



s 

ADDRESS 
MULTIPLEXER 



I 



REQ, 



RA<^ 
CA0-9 
74F176S 



DTACK 
RAS GASEN CP RCP MAq. 9 



CLOCK 
INTERFACE 
CLOCK 




JOS wl A^CAS 

1Megx8 
'WW 



II 



i£ 



RAS WE Vb 5 ® 
iMegxS 

0|W fP OUT 



IF 



V7 




1£ 



I ADDRESS L 
DECODE I 






R/W 

Ao-l 

S«o-l 
D -D M 



4> 



>-* 



iz 



DATA BUFFERS 



TL 



iOSWE Ag^CAS 
1Megx8 



TE 



RAS WE Ao. 9 CAS 



IMegxS 



IF. 



Figure 18. Two 68020 Processors Sharing 4MBYTE of DRAM 
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74F1764 FAMILY LINE DRIVING 
CHARACTERISTICS 

The 74F1 764/1 765 are designed to provide 
incident wave switching in Dual-Inline-Pack- 
age (DIP) or Zig-zag-Inline-Package (ZIP) 
housed memory arrays and first reflected 
wave switching in Single-Inline-Package (SIP) 
or Single-Inline-Module (SIM) housed arrays. 
The 74F1 764-1/1 765-1, on the other hand, 
are designed to provide first reflected wave 
switching with as wide a range of characteris- 
tic impedances as possible. 

The Iol2 /v ol2 and Ioh2/Voh2 parameters 
are included in the product specifications to 
assist engineers in designing systems which 
will switch memory array signal lines in the 
above mentioned manner. For example, the 
characteristic impedance of signal lines in 
DIP housed memory arrays is usually around 
70ft. If a signal line has settled out in a High 



state at 4 volts and must be pulled down to 
0.8 volts or less on the incident wave, the 
DRAM Controller output must sink (4-0.8)/ 
70A or 46mA at 0.8 volts. The loL2 /v OL2 
parameter indicates that the signal line in 
question will always be switched on the 
incident wave over the full commercial oper- 
ating range. 

It should be noted here that Iol2/Voi_2 and 
loH2 /v OH2 a re intended for transient use only 
and that steady state operation at Ioh2 or loi_2 
is not recommended (long term, steady state 
operation at these currents may result in 
electromigration). 

Figures 1 - 4 show the output l/V characteris- 
tics of the DRAM Controller family of devices. 
These figures also demonstrate a graphical 
method for determining the incident wave 
(and first reflected wave) characteristics of 
the devices. 



The suggested line termination for the 
74F1 764/ 1765 driving dual-in-line packaged 
or zig-zag packaged DRAMs is shown in 
Figure 8a. When driving single-in-line mod- 
ules using the 74F1 764/1 765 or when driving 
any type of memory arrays with the 74F1764- 
1/1765-1, the schottky diode termination 
shown in Figure 8b can be used (most of 
these will need no termination at all). 

Figures 5-7 are double exposures showing 
the High to Low and Low to High transitions 
while driving four banks of eight Dual-Inline- 
Packaged DRAMs. The signal line is untermi- 
nated in Figures 5 and 6, allowing the 
74F1 764/1 765 to ring two volts below ground 
while the 74F1 764-1/1 765-1 make nice clean 
transitions. In Figure 7 the 74F1 764/1 765 is 
driving the same signal line but with one of its 
four branches terminated with its characteris- 
tic impedance in series with 300pF to ground 
(the worst of the four branches is shown). 
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FAST Products 



FEATURES 

• 8-bit registered transceivers 

• Two 8-bit, back to back registers 
store data moving in both 
directions between two 
bidirectional busses 

• Separate Clock, Clock Enable and 
3-State Output Enable provided 
for each register 

• 'F2952 Non-inverting 

• T2953 Inverting 

• AM2952/2953 functional 
equivalent 

• A Outputs sinks 24mA 

• B Outputs sinks 64mA 

• 24-pin 300mil-wide Slim DIP 
package 

DESCRIPTION 

The 'F2952 and 'F2953 are 8-bit regis- 
tered transceivers. Two 8-brt back to 
back registers store data f Lowing in both 
directions between two bidirectional bus- 
ses. Data applied to the A inputs is 
entered and stored on the rising edge of 
the clock (CP AB), p rovided that the 
Clock Enable (CEAB) is Low; simulta- 
neously, the status flip-flop is set and the 
A-to-B flag (FAB) output goes High. 

PIN CONFIGURATION 









B7E 




UVcc 
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H* 7 


B 6 [3 
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14]CPBA 


GNOQ2 




tJOCEBA 




TOP VIEW 




CD08031S 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F2952 
74F2953 


12ns 
12ns 


56mA 
65mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ±10%; T A = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) 


N74F2952N, N74F2953N 


24-Pln Plastic SOL 


N74F2952D, N74F2953D 



NOTE: 

1 . For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A3, B0-B7 


A and B inputs 


1.0/1.0 


20juA/0.6mA 


CPAB, CPBA 


Clock inputs 


1.0/0.033 


20/liA/20/iA 


CEAB, CEBA 


Clock enable inputs 


1.0/0.033 


20mA/20jliA 


Qeba, 5EAB 


Output enable inputs 


1.0/0.033 


20/xA/20mA 


A0-A7 


A Outputs 


150/40 


3mA/24mA 


B0-B7 


B Outputs 


750/106.7 


15mA/64mA 



B 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 



LOGIC SYMBOL 



'F2952 



T2953 



16 17 18 19 20 21 22 23 

mmtt 



16 17 18 19 20 21 22 23 

mmtt 



10 >CPAB 

11— C| CEAB 

13- 



A A,A 2 A 3 A 4 A S A 6 A 7 
'F2952 



OEBA 
OEAB 

CEBA 

Bq Bj B 2 B3 B 4 B 5 B 6 By 

ttthttt 

8 7 6 5 4 3 2 1 



-15 
-9 



A A,A 2 A 3 A 4 A S A 6 A 7 



CEAB 



T2953 



OEBA 
OEAB 



!PBA 
CEBA 
B B 1 B 2 B 3 B 4 B 5 B 6 B 7 



wrnm 

8 7 6 5 4 3 2 1 
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Data thus entered from the A inputs is pres- Output Enable (OEAB) is made Low. Data the same manner as described for A inputs to 

ent at the inputs to the B output buffers, but f Low from B inputs to A outputs proceeds in B outputs fLow. 
only appears on the B I/O pins when the B 

LOGIC SYMBOL (IEEE/IEC) 
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FUNCTION TABLE for Register A or B 



FUNCTION TABLE for Output Enable 



INPUTS 


INTERNAL Q 


OPERATING MODE 


A n or B n 


CP 


CE 


X 


X 


H 


NC 


Hold data 


L 


T 


L 


L 


Load data 


H 


T 


L 


H 



OE 


INTERNAL Q 


A OR B OUTPUTS 


OPERATING MODE 


F2952 


F2953 


H 


X 


Z 


Z 


Disable Outputs 


L 


L 


L 


H 


Enable Outputs 


L 


H 


H 


L 



H - High voltage level 
L - Low voltage level 
X - Don't care 

Z - High-impedance (OFF) state 
T - Low-to-High transition 
NC- No change 

LOGIC DIAGRAM 



Vcc - Pin 24 
GND - Pin 12 
( ) - Pin Numbers 




(0)OEBA 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


this table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


>IN 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +5.5 




'out 


Current applied to output in Low output state 


A0-A7 


48 


mA 


B0-B7 


128 


mA 


T A 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.75 


5.0 


5.25 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


'OH 


High-level output current 


A -A 7 






-3 


mA 


B0-B7 






-15 


mA 


lOL 


Low-level output current 


A0-A7 






24 


mA 


B0-B7 






64 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F00 


UNIT 


Min 


Typ 2 


Max 


V H 


High-level 
output voltage 


A -A 7 
B ~B7 


V C c - MIN, 
V| L =MAX, 
V| H =MIN 


Ioh - -3mA 


±10% V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Bo -B 7 


loH = - 1 5mA 


±10%V CC 


2.0 






V 


±5%V CC 


2.0 






V 


Vol 


Low-level 
output voltage 


A0-A7 


V C c = MIN, 
Vil =MAX, 
V, H - MIN 


Iol - 20mA 


±10% V cc 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


B0-B7 


Iol = 48mA 


±10%V CC 




0.40 


0.55 


V 


Iql ■ 64mA 


±5%V CC 




0.40 


0.55 


V 


V|K 


Input clamp voltage 


V C c = MIN, h = Iik 




-0.73 


-1.2 


V 


ll 


Input current at 
maximum input 
voltage 


CPAB, CPBA, 0EAB 
C5EBA, CEAB, CEBA 


V CC - 0.0V, V, - 7.0V 






100 


MA 


An. B n 


V C c - 5.5V, V, = 5.5V 






1 


mA 


l|H 


High-level 
input current 


CPAB, CPBA, OEAB 

Ueba, Ceab, CEBA 


V CC = MAX, V, = 2.7V 






20 


MA 


IlL 


Low-level 
input current 


CPAB, CPBA, 5EAB 
(5EBA, CEAB, 5EBA 


V C c - MAX, V, = 0.5V 






-0.6 


mA 


l0ZH 
+ I|H 


OFF-state output current, 
High-level voltage applied 


An. B n 


V CC = MAX, V = 2.7V 






70 


MA 


'OZL 
+ I|L 


OFF-state output current, 
Low-level voltage applied 


An. B n 


V C c - MAX, V - 0.5V 






-70 


ma 


•os 


Short-circuit 
output current 3 


A0-A7 


V C c = MAX 


-60 




-100 


mA 


B0-B7 


V C c - MAX 


-150 




-225 


mA 


Ice 


Supply current (total) 


Vcc = MAX 




130 


190 


mA 



a 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F2952, 74F2953 


UNIT 


T A = +25°C 

V CC = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


fMAX 


Maximum clock frequency 


Waveform 1 


110 


130 




100 




MHz 


tpLH 
tpHL 


Propagation delay 

CPBA or CPAB to A n or B n 


Waveform 1 


3.0 
4.0 


5.5 
7.0 


7.5 
9.0 


2.5 
3.5 


8.5 
10.0 


ns 


tpZH 
tpZL 


Output enable time 

OEAB or OEBA to A n or B n 


Waveform 3 
Waveform 4 


2.5 
3.5 


5.5 
7.0 


7.5 
9.5 


2.0 
3.0 


8.5 
10.0 


ns 


tpHZ 
tpi_Z 


Output disable time 

OEAB or OEBA to A n or B n 


Waveform 3 
Waveform 4 


3.0 
2.5 


6.5 
5.5 


9.0 
7.5 


2.5 
2.0 


10.0 
8.5 


ns 
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AC SETUP REQUIREMENTS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F2952, 74F2953 


UNIT 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V CC = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


t s (H) 
ts(L) 


Setup time, High or Low 
A n or B n to CPBA or CPAB 


Waveform 2 


4.0 
4.0 






4.0 
4.0 




ns 


th(H) 
thtf-) 


Hold time, High or Low 
A n or B n to CPBA or CPAB 


Waveform 2 


2.0 
2.0 






2.0 
2.0 




ns 


ts(H) 
ts(L) 


Setup time, High or Low 
CEAB, CESS to CPAB, CPBA 


Waveform 2 


1.0 
4.0 






1.0 
4.0 




ns 


th(H) 
th(L) 


Hold time, High or Low 
ClftB, UESA to CPAB, CPBA 


Waveform 2 


2.0 
2.0 






2.0 
2.0 




ns 


tw(H) 
twd) 


CPAB, CPBA pulse width 
High or Low 


Waveform 1 


3.0 
3.0 






3.0 
3.0 




ns 



AC WAVEFORMS 



CPBA or 
CPAB 



— t W <H)-4— t w (L)-~ 



— <PHL-H 



An, B n ^ 

CEAl.CEBA 'j 



•v M 




-fi» V / * 



Waveform 1. Propagation Delay Clocks to Outputs 

" ■ ~ ' \ Wic 



OEAB, OEBA 



and Clock Pulse Widths 



\ 



/ 



-♦p 2H * 



"•"tPHZ* 



Waveform 2. Data and Select Setup and Hold Times 

i, oUa J^Vm 



JF 



£ 



r V OH -0.3V 

^*» ov 



\ 



&~ 



-v ol =ojv 

WF06636S 



Waveform 3. 3-State Enable Time to High Level 
and Output Disable Time From High Level 



Waveform 4. 3-State Enable Time to Low Level 
and Output Disable Time From Low Level 



NOTE: For all waveforms, V M « 1.5V. 
The shaded areas indicate when the input is permitted to change for predicatable output performance. 
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TEST CIRCUIT AND WAVEFORMS 



NEGATIVE 
PULSE 



PULSE 
GENERATOR 



VlN 



VM 



VM; 



H- tTHL(tf) 
-H h- ! TLH(tr) 




POSITIVE 
PULSE 



tTLH(tr)-H 
tTHL(M)— 



90% 
VM 



90%- 
VM 



-tw- 




Test Circuit for 3-State Outputs 



V M -1.5V 

Input Pulse Definition 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ 
tpZL 

All other 


closed 
closed 
open 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

C|_ m Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt ■ Termination resistance should be equal to Zout 

of pulse generators. 



D 



June 1987 



6-887 



Signetics 



FAST 74F3037 

30£2 Line Driver 

Quad 2-lnput NAND 30& Line Driver 
Product Specification 



FAST Products 



FEATURES 

• 30£2 line driver 

• 160mA output drive capability in 
the Low state 

• 67mA output drive capability in 
the High state 

• High-speed 

• Facilitates incident wave 
switching 

• 3nh lead inductance each on Vcc 
and GND when both side pins 
are used 

DESCRIPTION 

The F3037 is a high current Line driver 
composed of four 2-input NAND gates. It 
has been designed to deal with the 
transmission line effects of PC boards 
which appear when fast edge rates are 
used. 

The drive capability of the F3037 is 
67mA source and 160mA sink with a 
Vcc as low as 4.5 volts. This guarantees 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F3037 


3.8ns 


15mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V cc = 5V ± 10%; T A = 0°C to +70°C 


Plastic DIP 


N74F3037N 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Data inputs 


1.0/1.0 


20jtiA/0.6mA 


Y 


Data output 


3350/266 


67mA/160mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/jA in the High state and 0.6mA in the Low state. 



incident wave switching with Voh not 
less than 2.0V and Vol not more than 
0.8V while driving impedances as low as 
30£2. This is applicable with any combi- 
nation of outputs using continuous duty. 



The propagation delay of the part is 
minimally affected by reflections when 
terminated only by the TTL inputs of 
other devices. Performance may be im- 
proved by full or partial line termination. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










14 






15 
1 


&> 


Q6 




2 

7 




2*2 




8 




^i 


10 












^ 9 


11 
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FUNCTION TABLE 




INPUTS 


OUTPUT 


A 


B 


Y 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


H 


L 



H - High voltage level 
L - Low voltage level 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


his table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


•out 


Current applied to output in Low output state 


320 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High level input voltage 


2.0 






V 


V|L 


Low level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High level output current 






-67 


mA 


lOL 


Low level output current 






160 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








— ~~...._.«~.....-i 




74F3037 


UNIT 


PARAMETER 


TESl vajnui 1 HJNS 


Min 


Typ 2 


Max 


V H 


High-level output voltage 


V C c = MIN, 
V| L - MAX, 
V, H - MIN 


Ioh - -45mA 


±10%V CC 


2.5 






V 


± 5%V C c 


2.7 


3.4 




V 


lorn - -67mA 3 


±10%V CC 


2.0 






V 


Vol 


Low-level output voltage 


Vcc-MIN, 
V, L - MAX, 
V| H = MIN 


Iol" 100mA 


±10%V CC 




0.40 


0.55 


V 


Iqli ■ 160mA 4 


±10%V C c 






0.80 


V 


Vik 


Input clamp voltage 


Vcc-MIN, l,-l, K 




-0.73 


-1.2 


V 


Ii 


Input current at maximum 
input voltage 


V CC - MAX, V, - 7.0V 






100 


MA 


>IH 


High-level input current 


V C c - MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c * MAX, V| - 0.5V 






-0.6 


mA 


lo 5 




Vex; » MAX, V - 2.25V 


-60 




-160 


mA 


'cc 


Supply current (total) 


•cch 






3.5 


6.0 


mA 


•ccl 










27 


40 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc * 6V, Ta - 25°C. 

3. I hi is the current necessary to guarantee the Low to High transition in a 30ft transmission line on the incident wave. 

4. I li is the current necessary to guarantee the High to Low transition in a 3012 transmission line on the incident wave. 

5. I is tested under conditions that produce current approximately one half of the true short-circuit output current (l s)- 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F3037 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = to +70°C 

V CC = + 5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B to Y 


Waveform 1 


3.0 
1.5 


4.5 
3.0 


6.0 
5.0 


2.5 
1.5 


6.5 
5.5 


ns 
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AC WAVEFORM 



Jf 7 * V 



HpHL- 



-*PLH~ 



NOTE: V M -1.5V. 

Waveform 1. Propagation Delay for Inputs to Output 



TEST CIRCUIT AND WAVEFORMS 





1 


H * 


; 


L 90% 


vm 


VM^ 


I* 




\io% 


10%} 






h-tTHL(tf) 


tTLH(tr)— » 









— + — tTLH(tr) 



VM- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 



DEFINITIONS 

R L - Load resistor to GND; see AC CHARACTERISTICS 

for value. 
Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt ■ Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FEATURES 

• 3012 line driver 

• 160mA output drive capability 

• High speed 

• Facilitates incident wave 
switching 

• 3nh lead inductance each on Vcc 
and GND when both side pins 
are used 

DESCRIPTION 

The F3038 is a high current Open- 
Collector Line Driver composed of four 
2-input NAND gates. 

It has been designed to deal with the 
transmission line effects of PC boards 
which appear when fast edge rates are 
used. 

The F3038 can sink 160mA with a V C c 
as low as 4.5V. This guarantees incident 
wave switching with Vol not m ore than 
0.8V while driving impedances as low as 
3012. This is applicable with any combi- 
nation of outputs using continuous duty. 

The AC specifications for the F3038 
were determined using the standard 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F3038 


9.0ns 


17mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V C c = 5V ± 10%; T A = 0°C to +70°C 


Plastic DIP 


N74F3038N 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


Y 


Data output 


OCV266 


OCV160mA 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 

2. OC* - Open Collector 



Fast load for Open-Collector parts of 
50pF capacitance, a 50012 pull-up resis- 
tor and a 50012 pull-down. (See Test 
Circuit). 

Reducing the load resistors to 10012 will 
decrease the Tplh propagation delay by 
approximately 50% while increasing 



Tphl only slightly. The graph of Typical 
Propagation Delay vs Load Resistor 
shows a spline fit curve from four mea- 
sured data points: R|_ - 3012, 
R L = 10012, R L = 30012, and R L = 50012. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 










14 






15 


&> 


Q6 


1 








2 




^ 3 


7 








8 




s^ 6 


10 








11 




s. 9 
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FUNCTION TABLE 




INPUTS 


OUTPUT 


A 


B 


Y 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


H 


L 



H - High voltage level 
L - Low voltage level 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +V C c 


V 


'out 


Current applied to output in Low output state 


320 


mA 


T a 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Nom 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low- level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 






4.5 


V 


lOL 


Low- level output current 






160 


mA 


T A 


Operating free-air temperature 







70 


°C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 












74F3038 


UNIT 


PARAMETER 


TESl UUNUI HUNS' 


Min 


Typ 2 


Max 


'OH 


High-level output current 


V CC - MIN, V| L - MAX, V| H - MIN, V 0H - MAX 






250 


MA 


Vol 


Low-level output voltage 


V C c = MIN, 
V| L - MAX, 
V| H = MIN 


Iol= 100mA 


±10%V CC 






0.55 


V 


Ion ■ 160mA 3 


±10%V CC 






0.80 


V 


V|K 


Input clamp voltage 


V C c - MIN, 1, = l,K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V C c - MAX, V, = 7.0V 






100 


ma 


■lH 


High-level input current 


V CC - MAX, V, - 2.7V 






20 


ma 


IlL 


Low-level input current 


V C c - MAX, V, - 0.5V 






-0.6 


mA 


ice 


Supply current (total) 


Icch 




V, N - GND 




3.5 


6.0 


mA 


Iccl 


VQC ~" MAA 




V| N - 4.5V 




30 


40 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c - 5V, T A = 25°C. 

3. Ioli is the current necessary to guarantee the High to Low transition in a 30£2 transmission line on the incident wave. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F3038 


UNIT 


T A = +25°C 

V C c = +5.0V 

C L = 50pF 

R L a 500ft 


T A = 0°C to +70°C 

Vcc = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Mln 


Max 


tpLH 
tpHL 


Propagation delay 
A, B to Y 


Waveform 1 


6.0 

1.5 


9.5 
3.0 


12.0 
5.0 


5.5 
1.5 


12.5 
5.5 


ns 
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Product Specification 



30£2 Line Driver 



FAST 74F3038 



AC WAVEFORM 



AC CHARACTERISTICS 



HPHL* 



_7i^ \ M 



NOTE: For all waveforms, V M - 1 .5V. 

Waveform 1. Propagation Delay for Input to Output 
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100 200 300 400 500 600 
LOAD RESISTOR (OHMS) 

OP01281S 

Typical Prop. Delay vs. Load Resistor 



TEST CIRCUIT AND WAVEFORMS 



PULSE 
GENERATOR 



V|N 



h 



7.0V 



VOUT 

"9" 



,A 



Test Circuit for Open-Collector Outputs 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS 

for value. 
C|_ = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T = Termination resistance should be equal to Zout 

of pulse generators. 



NEGATIVE 
PULSE 



POSITIVE 
PULSE 



i \ 


W ► 


; 


L 90% 


v M 


VM^ 


k 




Vio% 


10%, 






--tTHL(tl) 


tTLHOr)— ■ 






♦_ 




— tTLH(tr) 



90% 
VM 



V M -1.6V 

Input Pulse Definition 



• AMP (V) 




FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST 74F3040 

30^2 Line Driver 

Dual 4-lnput NAND 30ft Line Driver 
Product Specification 



FAST Products 



FEATURES 

• 30f2 line driver 

• 160mA output drive capability in 
the Low state 

• 67mA output drive capability in 
the High state 

• High-speed 

• Facilitates incident wave 
switching 

• 3nh lead inductance each on Vqc 
and GND when both side pins 
are used 

DESCRIPTION 

The F3040 is a high-current Line driver 
composed of two 2-lnput NAND gates. It 
has been designed to deal with the 
transmission line effects of PC boards 
which appear when fast edge rates are 
used. 

The drive capability of the F3040 is 
67mA source and 160mA sink with a 
Vqc as low as 4.5V. This guarantees 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F3040 


3.7ns 


7.5mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ± 10%; T A = 0°C to +70°C 


Plastic DIP 


N74F3040N 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A, B, C, D 


Data inputs 


1.0/1.0 


20MA/0.6mA 


Y 


Data output 


3350/266 


67mA/ 160mA 



NOTE: 

1. One (1.0) FAST Unit Load is defined as: 20/uA in the High state and 0.6mA in the Low state. 



incident wave switching with Vqh not 
less than 2.0V and Vol not more than 
0.8V while driving impedances as low as 
30&1 This is applicable with any combi- 
nation of outputs using continuous duty. 



The propagation delay of the part is 
minimally affected by reflections when 
terminated only by the TTL inputs of 
other devices. Performance may be im- 
proved by full or partial line termination. 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 




14 








15 






1 


&> 


sJL 


2 

7 








8 






10 




^1 


11 










LS02950S 
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FUNCTION TABLE 




INPUT 


OUTPUT 


A 


B 


C 


D 


Y 


L 


X 


X 


X 


H 


X 


L 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


L 


H 


H 


H 


H 


H 


L 



H = High voltage level 
L = Low voltage level 
X - Don't care 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to +Vcc 


V 


•out 


Current applied to output in Low output state 


320 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V,L 


Low-level input voltage 






0.8 


V 


IlK 


Input clamp current 






-18 


mA 


•oh 


High-level output current 






-67 


mA 


lOL 


Low-level output current 






160 


mA 


T A 


Operating free-air temperature 







70 


°C 



D 
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FAST 74F3040 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 








•» ~.**.~..~.~.*.~.-\ 




74F3040 


UNIT 


PARAMETER 


TESl WVSNUI 1 IUIM9 ' 


Min 


Typ 2 


Max 


VOH 


High-level output voltage 


V CC - MIN, 
V| L -MAX, 
V, H - MIN 


| 0H = -45mA 


±10%V CC 


2.5 






V 


I hi - -67mA 3 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


Vcc-MIN, 
V| L = MAX, 

V, H - MIN 


loi_ = 100mA 


±10%V CC 




0.4 


0.55 


V 


Iqli - 160mA 4 


±10%V CC 






0.8 


V 


Vik 


Input clamp voltage 


V CC " MIN, I, - l| K 




-0.73 


-1.2 


V 


li 


Input current at maximum 
input voltage 


V CC -MAX, V,-7.0V 






100 


MA 


Iih 


High-level input current 


V C c -MAX, V,-2.7V 






20 


ma 


IlL 


Low-level input current 


Vcc " MAX, V| - 0.5V 






-0.6 


mA 


l 5 




V CC -MAX, V - 2.25V 


-60 




-160 


mA 


Ice 


Supply current (total) 


•cch 






2.0 


4.0 


mA 


•ccl 


VCC — MAX 








14 


20 


mA 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc - 5V, T A - 25°C. 

3. I hi is the current necessary to guarantee the Low to High transition in a 30i2 transmission line on the incident wave. 

4. Ion is the current necessary to guarantee the the High to Low transition in a 30J2 transmission line on the incident wave. 

5. I is tested under conditions that produce current approximately one half of the true short-circuit output current (l s)- 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


74F3040 


UNIT 


T A = +25°C 

V C c = + 5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tpLH 
tpHL 


Propagation delay 
A, B, C, D to Y 


Waveform 1 


2.5 
1.0 


4.5 
2.5 


6.5 
4.5 


2.5 
1.0 


7.0 
5.0 


ns 
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3012 Line Driver 



FAST 74F3040 



AC WAVEFORM 



A, B, C, D 



Jf 7 - )i 



*^PLH* 



Waveform 1. Propagation Delays for Inputs to Output 

NOTE: For all waveforms, V M -1.5V. 



TEST CIRCUIT AND WAVEFORMS 




NEGATIVE 
PULSE 



POSITIVE 
PULSE 




-— t T HL(tf) 
— tTLH(tr) 



tTLH(tr)— H 
«THL(tf> 



90% 
VM 



90%- 
VM- 




AMP (V) 



Test Circuit for Totem-Pole Outputs 



DEFINITIONS 

R L = Load resistor to GND; see AC CHARACTERISTICS 

for value. 
Cl = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zout 

of pulse generators. 



Vm-1.5V 

Input Pulse Definition 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


tTHL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 



E 
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FAST 74F30240, 74F30244 
30£2 Line Drivers 



FAST Products 



Product Specification 



FEATURES 

• Ideal for driving transmission lines 
or backplanes. 160mA Iol ideal for 
applications with impedance as low 
as 30&2. 

• Guaranteed threshold voltages on 
the incident wave while driving line 
impedance as low as 30&. 

• High-impedance NPN base inputs 
for reduced loading (20/zA in High 
and Low states) 

• Ideal for applications which require 
high output drive and minimal bus 
loading 

• Octal bus interface 

• 'F30240A Inverting 

• 'F30244A Non-Inverting 

• Open-Collector outputs sink 160mA 

• 160mA Iol ideal for low-impedance 
applications and transmission line 
effects with impedance as low as 
3012 

• Multiple side pins are used for Vcc 
and GND to reduce lead 
inductance (improves speed and 
noise immunity) 

• 24-pin 300mil-wide Slim DIP 
package 



T30240 Octal 30ft Line Driver With Enable, INV (Open-Collector) 
T30244 Octal 30ft Line Driver With Enable, NINV (Open-Collector) 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(Total) 


74F30240 


9.5ns 


62.5mA 


74F30244 


10.5ns 


69mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE 
V CC = 5V ±10%; T A = 0°C to +70°C 


Plastic SLIM DIP (300mil) 


74F30240AN, 74F30244AN 


*Cerdip (300mil) 


74F30240AN, 74F30244AN 



NOTE: 

* Thermal mounting techniques are recommended. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


D -D 7 


Data inputs 


1.0/0.033 


20juA/20/uA 


OEo, OE1 


Output Enable inputs (active-Low) 


1.0/0.033 


20juA/20juA 


Q0-Q7 


Data outputs (OC*)'F30240A 


OCV266.7 


OC*/160mA 


Q0-Q7 


Data outputs (OC*)'F30244A 


OCV266.7 


OC*/160mA 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20iuA in the High state and 0.6mA in the Low state. 

2. OC* - Open-Collector 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





F30240 




QoE 




SK 


BiE 




D°i 


Q 2 E 




U°2 


5 3 E 




*K 


GNDfJ 




MjS?o 


GND (7 




]UVcc 


GND [7 




IKc 


GND (7 




igoe, 


o 4 n 




2K 


QsDfi 




U D 5 


QeGI 




EK 


Q7H 




Ud 7 






CD07620S 



T30240 



24 23 22 21 16 15 14 13 





I I II I I I I 




D D, D 2 D 3 D 4 D 5 D e Dj 


20— O 
17—0 


S&> 'F30240A 
OE, 




Q Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 




???????? 

1 2 3 4 9 10 11 12 

LS09381S 







'F30240 




20 ^ 
17 tv 

24 
23 

22 

2\ 

J6 

15 

M 

n 


EN1 
EN2 


r 


^ 1 

^ 2 

■^ 9 
^ 10 
s. 11 
s^ 12 


* 








*& 














LS09390S 
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3012 Line Drivers 



FAST 74F30240, 74F30244 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





T30244 




Qod 




IK 


QiU 




U°i 


Q 2 [T 




Ud 2 


Q 3 E 




UK 


GND [T 




M)0^ 


GND [T 




UV CC 


GND [T 




mvcc 


GND [T 




TtJOE, 


Q 4 |T 




16] D 4 


Q 5 Q0 




Ud 5 


Q 6 DI 




EK 


QzQI 




Ud 7 






CD07630S 





•F30244 

24 23 22 21 16 15 14 13 

I I I I I I I I 




20—O 

17—0 


D D 1 D 2 D 3 D 4 D 5 D 6 D 7 

0^ T30244A 

Q Q, Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 






I I I I I I I I 

1 2 3 4 9 10 11 12 

LS09371S 



DESCRIPTION 

The T30240/'F30244 are high current Open- 
Collector Octal Buffers composed of eight 
inverters. 

The 'F30240 has inverting data paths and the 
'F30244 has non-inverting paths. Each de- 
vice has _eight inverters with two Output 
Enables (OE 0> OE^ each controlling four 
outputs. Both drivers are designed to deal 
with the low-impedance transmission line ef- 
fects found on printed circuit boards when 
fast edge rates are used. 

The 160mA Iol provides ample power to 
achieve TTL switching voltages on the inci- 
dent wave. 



FUNCTION TABLE 







'F30244 




20 |S> 

17 iv 

24 
23 
22 

2J 

J6 

J5 

J4 

J3 


EN1 
EN2 


r 


2, 

3_ 

4 

9_ 

10 

tj_ 

12 


»a 








■a 














LS09400S 







OUTPUTS 


INPU 1 a 


F30240 


T30244 


OEn 


D n 


Qn 


Qn 


L 
L 
H 


L 
H 
X 


H 

L 

OFF 


L 

H 

OFF 



H - High voltage level 
L = Low voltage level 
X = Don't care 



B 
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30£2 Line Drivers 



FAST 74F30240, 74F30244 



ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 

Unless otherwise noted these limits are over the operating free-air temperature range.) 



SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


l|N 


Input current 


-30 to +5 


mA 


VOUT 


Voltage applied to output in High output state 


-0.5 to 5.5 


V 


'out 


Current applied to output in Low output state 


320 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


LIMITS 


UNIT 


Min 


Typ 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


I.K 


Input clamp current 






-18 


mA 


V H 


High-level output voltage 






4.5 


V 


lOL 


Low-level output current 






160 


mA 


T A 


Operating free-air temperature 







70 


°C 



DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



SYMBOL 


PARAMETER 




TEST CONDITIONS 1 




74F30240 
74F30244 


Unit 






Min 


Typ 2 


Max 


'oh 


High-level output current 


V C c - MIN, V| L - MAX,V| H - MIN.Vqh - MAX 






250 


MA 


Vol 


Low-level output voltage 


Vcc - MIN, 
V| L = MAX, 
V| H - MIN 


Iol= 100mA 


±10%V CC 






.55 


V 


Iqli = 160mA 3 


±5%V CC 






.80 


V 


Vik 


Input clamp voltage 


V CC - MIN, 1, - l, K 




-0.73 


-1.2 


V 


li 


Input current at maximum input voltage 


V C c - 0.0V, V, = 7.0V 






100 


MA 


Iih 


High-level input current 


V CC - MAX, V| = 2.7V 






20 


ma 


Iil 


Low-level input current 


V C c - MAX, V| - 0.5V 






-20 


ma 


'cc 


Supply current (total) 


Icch 


'F30240 


V CC - MAX 




13 


23 


mA 


'ccl 




70 


95 


Icch 


'F30244 




19 


27 


mA 


'ccl 










70 


100 



NOTES: 

1 . For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V C c ■ 5V, Ta - 25°C. 

3. Iqli is the current necessary to guarantee the High to Low transition in a 3012 transmission line on the incident wave. 
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30^2 Line Drivers 



FAST 74F30240, 74F30244 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F30240, 74F30244 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


tPLH 
tpHL 


Propagation delay 
D n to Q n 


'F30240 


Waveform 2 


4.0 
1.0 


10.0 
2.0 


14.5 
5.0 


4.0 
1.0 


15.0 
5.5 


ns 


tPLH 
tpHL 


Propagation delay 
DE to Q n 


Waveform 1, 2 


4.0 
3.5 


10.0 
6.0 


14.0 
9.0 


4.0 
3.5 


14.5 
10.5 


ns 


tPLH 
tPHL 


Propagation delay 
D n to Q n 


'F30244 


Waveform 1 


4.0 
3.0 


10.5 
5.5 


14.5 
9.0 


4.0 
3.0 


15.0 
9.5 


ns 


tPLH 
tpHL 


Propagation delay 
(5E to Q n 


Waveform 1, 2 


4.0 
3.5 


9.5 
6.0 


14.0 
9.0 


4.0 
3.5 


14.5 
10.5 


ns 



AC WAVEFORMS 



Dn,OE 



/* 



\ 



"•^PLH-*- 



V M 



*-*PHL-» 



Jf 7 * fc. 



Dn.OE tF" V M 

MpHL*" 



Waveform 1. Propagation Delay for Data to Output Waveform 2. Propagation Delay for Data to Output 

NOTE: For all waveforms, Vm - 1 .5V. 



B 



TYPICAL PROPAGATION DELAYS VERSUS LOAD RESISTOR FOR OPEN-COLLECTOR OUTPUTS 



!• 











/ 










j 


^PLH 










/ 










y 


























*PHL 







































100 200 300 400 500 600 
LOAD RESISTOR (Q) 



NOTES: 

When using open-collector parts, the value of the pull-up resistor greatly 
affects the value of the t PLH . For example, changing the specified pull-up 
resistor value from 500 ohms to 100 ohms will improve the tpi_H up to 50% 
with only a slight increase in the t PH L- However, if the value of the pull-up 
resistor is changed, the user must make certain that the total Iol current 
through the resistor and, thus the total l||_s of the receiver, does not exceed 
the Iql maximum specification 
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FAST 74F30240, 74F30244 



TEST CIRCUIT AND WAVEFORMS 






— tw— 




; 


L 90% 


VM 




vmJ 


r 




Vio% 




10%i| 






I— tTHL(tf) 




tTLH(tr)— 










POSITIVE 
PULSE 



Test Circuit for Open-Collector Outputs 

DEFINITIONS 

R L = Load resistor; see AC CHARACTERISTICS for value. 

C L = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
R T - Termination resistance should be equal to Zout 

of pulse generators. 



V M -1.5V 

Input Pulse Definition 



• AMP (V) 



— tTLH(tr) 




tTHL(tf)— 






— 


^■90% 




90%i 






VM 


— tw— 


VM^ 


k 


r 10% 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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FAST 74F30245, 
74F30640 

Transceivers 



FAST Products 



Product Specification 



FEATURES 

• High-impedance NPN base inputs 
for reduced loading (20/jA in High 
and Low states) 

• Ideal for applications which require 
High output drive and minimal bus 
loading 

• Octal bidirectional bus interface 

• 'F30245 Non-inverting 

• F30640 Inverting 

• Choice of outputs: 
Open-Collectors (B -B 7 ) and 
3-States (A -A 7 ) 

• Open-Collector outputs sink 160mA 

• 160mA Iol ideal for low-impedance 
applications and transmission line 
effects with impedance as low as 
30ft 

• 3-State outputs sink 24mA 

• Multiple side pins are, used for V C c 
and GND to reduce lead 
inductance (improves speed and 
noise immunity) 

• Available in 24-pin standard Slim 
DIP (300mil) plastic or Cerdip 
packages 

• Flow through pinout structure 
facilitates PC board layout 

PIN CONFIGURATION 





T30245 




B CI 




HK 


B iGE 




HA, 


B 2 U 




HA2 


6 3 d 




hi a 3 


GND [T 




20]T/R 


GND |T 




13 v cc 


GND (T 




l]Vcc 


GND [T 




17] OE 


B 4 |T 




1*4 


B5QI 




Ha 5 


«sE 




B Ae 


B/Ql 




UA 7 






CD07641S 



•F30245 Octal 30ft Transceivers, NINV (Open-Collector With 
Enable + 3-State) 

•F30640 Octal 30ft Transceivers, INV (Open-Collector With 
Enable + 3-State) 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F30245 


5.5ns 


90mA 


74F30640 


5.0ns 


85mA 



ORDERING INFORMATION 



PACKAGES 


COMMERCIAL RANGE V CC = 5V ±10%; T A = 0°C to +70°C 


Cerdip (300mil) 


N74F30245F, N74F30640F 


Plastic Slim DIP 


N74F30245N, N74F30640N 



NOTE: Thermal mounting techniques are recommended. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


A0-A7 


Data inputs 


3.5/0.1167 


70/uA/70juA 


B0-B7 


Data inputs 


1.0/1.0 


20/uA/0.6mA 


OE 


Output Enable input (active-Low) 


2.0/0.0667 


40/zA/40mA 


T/R 


Transmit/ Receive input 


2.0/0.0667 


40/xA/40/liA 


A0-A7 


Data outputs (3-State) 


150/40 


3mA/24mA 


Bq -B 7 


Data outputs (OC*) 


OCV266.7 


OC*/ 160mA 



B 



NOTES: 

1. One (1.0) FAST Unit Load is defined as: 20juA in the High state and 0.6mA in the Low state. 

2. OC* = Open-Collector 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





T30245 

24 23 22 21 16 15 14 13 

mm 1 1 




20 — 

17 — O 


Bq B.| B 2 B 3 B 4 B 5 B 6 B 7 

T/R 
OE 

Ao ^ A 2 A 3 A 4 A 5 \ A 7 




V cc -Pin 18 
GND - Pin 5, 


mum 

1 2 3 4 9 10 11 12 

LS0941 

19 
6, 7, 8 


3S 







'F30245 




17 ^ 

20 1 

1 « » 

2 ■ ■ 

3 ■ • 

4 ' » 
9 * ' 

11 ' > 

12 ' ' 


G3 

3EN1 

3EN2 


r 


■ ■ 24 


21 


2 V 






















LS09430S 
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PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (IEEE/IEC) 





T30640 




A U 




EBo 


AiH 




IB1 


AaDE 




Ub 2 


A 3 E 




HJB3 


GND [T 




|6]T/R 


GND [T 




ll v cc 


GND (T 




HI v cc 


GND |T 




1351 


A 4 (T 




3Ub 4 


A 5 Q0 




11 B 5 


A 6 [ll 




EK 


A7H 




Ub 7 






CD07642S 





T30640 

1 2 3 4 9 10 11 12 

t It J i J t t 




Bq B 1 B 2 B 3 B 4 B 5 B 6 B 7 

20 T/R 

17—0 OE 

A„ A, A 2 A 3 A 4 A 5 Ag A 7 




Vgc -Pin 18 
GND - Pin 5, 


???????? 

LS09422S 

19 
6, 7, 8 





'F30640 




17 I-. 


G3 

3EN1 

3EN2 

1 r 


L 24 


1 T , V 

fez 


£1 *v 


S3 

^^23 








. -22 

S3* 
S3* 












LS09441S 



DESCRIPTION 

The T30245/'F30640 are high-current Octal 
Transceivers. 

The 'F30245 has non-inverting data paths 
and the 'F30640 has inverting paths. The B 
outputs are Open-Collectors with 160mA Iol 
while the A outputs are 3-State with 24mA 
Iol- Both transceivers are designed to deal 
with the Low-impedance transmission line 
effects found on printed circuit boards when 
fast edge rates are used. 

The 160mA Iol provides ample power to 
achieve TTL switching voltages on the inci- 
dent wave. 



FUNCTION TABLE 










INPUTS 


INPUTS/OUTPUTS 


'F30245 


'F30640A 


5e 


T/R 


An 


B n 


A n 


B n 


L 


H 


A=B 


Inputs 


A=B 


Inputs 


L 


L 


Inputs 


B = A 


Inputs 


B = A 


H 


X 


Z 


Z 


Z 


Z 



H - High voltage level 
L - Low voltage level 
X = Don't care 
Z = High-impedance 
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LOGIC DIAGRAM F30245 



T/R-Sj 



55555555 



)t— )i— (r- ' (r- 1 fs— trr- 1 fH (^ 



NOTES: 

Vcc -Pin 18, 19 
GND - Pin 5, 6, 7, 8 



LOGIC DIAGRAM T30640 



■^ 



24 23 ^22 _21 J[6 ^15 U 13 



TOWOT 



NOTES: 

Vcc -P'n 18, 19 
GND - Pin 5, 6, 7, 8 
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PACKAGE OUTLINES for HERMETIC CERDIP 



1. Controlling dimensions are given in 
inches and millimeters in parentheses. 

2. Dimensioning and tolerancing per ANSI 
Y14.5M-1982. 

2.1 © is a geometric characteristic symbol 
meaning the accuracy of a position. 

2.2 "T", "D", and "E" are reference datums 
on the body and include allowance for 
glass overrun and meniscus on the seal 
line and lid to mismatch. 

2.3 "S" is a modifying symbol and means 
"regardless of features". 

2.4 "M" is a modifying symbol and means 
"at a maximum material condition". 

FN 24-PIN CERDIP (3 00 MIL) 



4. These dimensions measured with the 
leads constrained to be perpendicular to 
plane T. 

5. Pin numbers start with pin # 1 and contin- 
ue counter-clockwise when viewed from 
the top. 

6. Lead material: ASTM Alloy F-30 (Alloy 
42) or equivalent-tin plated or solder 
dipped. 

7. Body Material: Ceramic with glass seal at 



Thermal resistance values for 
N74F30245F/N74F30640F in 24-pin 
CERDIP (300mil) package: 



0j A = 70°C/W 
0jC=11°C/W 

Test conditions: 
Test ambient - still air 
Power dissipation - 1 .0W 
Test fixture 

0jA = Textool ZIF socket with .040" 
stand-OFF 

0jc = water cooled heat sink 

Thermal resistance values are determined by 
temperature sensitive parameter (TSP) meth- 
od. This method uses the forward voltage 
drop of a calibrated diode to measure the 
change in junction temperature due to a 
known power application. 



.098 (2.49) 



.030 (.76) 



I PIN # 1 | 



E13- 



T 



ywwwvvw 



.100 (2.54) BSC 

> (32.51) 



1.240 (31.40) 



.070 (1.47) 



098 (2.49) 



.030 (.76) 



■306 (7.77) 
.285 (7.24) 




"-015 (.38) 



.300 (7.62) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in 

Unless otherwise noted these limits are 


this table may impair the useful life of the device, 
over the operating free-air temperature range.) 


SYMBOL 


PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


-0.5 to +7.0 


V 


V|N 


Input voltage 


-0.5 to +7.0 


V 


•in 


Input current 


-30 to +5 


mA 


VoUT 


Voltage applied to output in High output state 


-0.5 to +5.5 


V 


•out 


Current applied to output in Low output state 


A0-A7 


320 


mA 


B0-B7 


48 


mA 


Ta 


Operating free-air temperature range 


to +70 


°C 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


74F30245, 74F30640 


UNIT 


Min 


Norn 


Max 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


V 


V| H 


High-level input voltage 


2.0 






V 


V|L 


Low-level input voltage 






0.8 


V 


•lK 


Input clamp current 






-18 


mA 


VOH 


High-level output voltage 


A0-A7 






4.5 


V 


•oh 


High-level output current 


B0-B7 






-3 


mA 


•OL 


Low-level output current 


A0-A7 






160 


mA 


B0-B7 






24 


mA 


T A 


Operating free-air temperature 







70 


°C 



B 
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DC ELECTRICAL CHARACTERISTICS (Over 


recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 1 


74F30245, 74F30640 


UNIT 


Min 


Typ 2 


Max 


•oh 


High-level output current 


B0-B7 


Vcc - MIN, V| L = MAX, V| H - MIN, V 0H = MAX 






250 


MA 


V H 


High-level output voltage 


A0-A7 

R/T, C5E 


V CC - MIN, 
V, L - MAX, 
V| H = MIN 


l H = -3mA 


±10% V CC 


2.4 






V 


±5%V CC 


2.7 


3.4 




V 


Vol 


Low-level output voltage 


A0-A7 
R/T, 5E 


Vcc - MIN, 
V, L « MAX, 
V| H - MIN 


Iol = 24mA 


±10% V CC 




0.35 


0.50 


V 


±5%V CC 




0.35 


0.50 


V 


B0-B7 


Iol = 100mA 


±10% v cc 




0.40 


0.55 


V 


Iqli = 160mA 4 


±5%V CC 






0.80 


V 


V|K 


Input clamp voltage 


V CC = MIN, h-l|K 




-0.73 


-1.2 


V 


li 


Input current at 
maximum input voltage 


T/R, OE 


V C c - 0.0V, V| - 7.0V 






100 


ma 


An. B n 


V CC - 5.5V, V| = 5.5V 






1.0 


mA 


Iih 


High-level input current 


t/r, m 


V CC - MAX, V, - 2.7V 






40 


HA 


B0-B7 






20 


pA 


IlL 


Low-level input current 


T/R, 5E 


V CC = MAX, V| = 0.5V 






-40 


ma 


B0-B7 






-600 


ma 


'OZH + l|H 


OFF-state output current, 
High-level voltage applied 


A0-A7 


Vcc = MAX, V - 2.7V 






70 


ma 


•OZL + IlL 


OFF-state current, 
Low-level voltage applied 


A0-A7 


V CC = MAX, V - 0.5V 






-70 


ma 


•os 


Short-circuit output current 3 


A0-A7 


V CC = MAX 


-60 




-150 


mA 


Ice 


Supply current (total) 


'cch 


T30245 


V CC = MAX 




45 


70 


mA 


Iccl 




85 


135 


mA 


'ccz 




55 


75 


mA 


'CCH 


'F30640 


V CC - MAX 




40 


60 


mA 


•CCL 




75 


130 


mA 


'ccz 










45 


65 


mA 



NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc ■ 5V, T A = 25°C. 

3. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and to more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Iqli is the current necessary to guarantee the High to Low transition in a 30& transmission line on the incident wave. 
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AC ELECTRICAL CHARACTERISTICS 



SYMBOL 






TEST CONDITIONS 


74F30245, 74F30640 


UNIT 


PARAMETER 


T A = +25°C 

V CC = +5.0V 

C L = 50pF 

R L = 500ft 


T A = 0°C to +70°C 

V C c = +5.0V ±10% 

C L = 50pF 

R L = 500ft 


Min 


Typ 


Max 


Min 


Max 


*t PL H 
tpHL 


Propagation delay 
A n to B n 


'F30245 


Waveform 1, 2 


7.5 
3.0 


9.5 
5.5 


13.5 
8.5 


7.0 
3.0 


13.5 
9.5 


ns 


tpLH 
tpHL 


Propagation delay 
B n to A n 


Waveform 1, 2 


2.0 
1.0 


3.5 
2.5 


6.5 
5.5 


1.5 
1.0 


7.0 
5.5 


ns 


*tpLH 
tpHL 


Propagation delay 
A n to B n 


'F30640 


Waveform 1, 2 


7.5 
1.0 


10.0 
2.0 


13.0 
5.0 


7.5 
1.0 


13.5 
5.5 


ns 


tpLH 
tpHL 


Propagation delay 
B n to A n 


Waveform 1, 2 


1.0 
1.0 


2.5 
2.0 


5.5 
5.0 


1.0 
1.0 


6.0 
5.5 


ns 


tpLH 
tpHL 


Propagation delay 
OE to B n 


B n outputs 


Waveform 1, 2 


7.0 
3.5 


9.5 
5.5 


12.5 
8.5 


7.0 
3.5 


13.0 
9.5 


ns 


tpZH 
tpZL 


Output Enable time 
from High to Low 


A n outputs 


Waveform 3 
Waveform 4 


2.5 
2.0 


4.5 
4.0 


7.5 
8.0 


2.0 
1.5 


8.0 
8.5 


ns 


tpHZ 
tpLZ 


Output Enable time 
to High or Low 


A n outputs 


Waveform 3 
Waveform 4 


1.5 
1.0 


3.5 
3.5 


6.5 
6.5 


1.0 
1.0 


7.5 
7.0 


ns 



* See Figure 

TYPICAL 



A for Open-Collector Output Information 

PROPAGATION DELAYS VERSUS LOAD RESISTOR FOR 



OPEN-COLLECTOR OUTPUTS 









8 
f 7 

h 

O 

5 4 

g 3 

o 

Q. 2 

1 


( 










/ 




NOTES: 

When using Open-Collector parts, the value of the pull-up resistor greatly 
affects the value of the tp LH For example, changing the specified pull-up 
resistor value from 500ft to 1 00J2 will improve the tpi_H up to 50% with only a 
slight increase in the tpm_- However, if the value of the pull-up resistor is 








j 


'tpLH 




















/ 


r 




























tpHL 






































) 100 200 300 400 500 600 changed, the user must make certain that the total Iol current through the 
. Z7~ ~«™~rvL resistor and, thus the total Ins of the receivers does not exceed the l i_ 
LOAD RESISTOR <fl) maximum specification 

OP19800S 



B 
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AC WAVEFORMS 



51, A„ ,i„ 



Bn, A n 



V M 



*«PLH-» 



\ 



v M 



■•"•PHI-* 



/^T 



\SL 



Waveform 1. Propagation Delay for Data to Output 



v 



F 



■•-♦PZM-* 



Qn» Q n 



*-lpMZ~ 



F 



-ov 

WF0609QS 



An. B n j|^Vm Vvm 



H-tpHL* 



Bn.A n 



^PLH* 



+ Vm J£v M 



WF0754TS 

Waveform 2. Propagation Delay for Data to Output 



V 



f 



r V OH -0.3V 

^» OV 



\ 



-V OL + 0.3V 



Waveform 3. 3-State Enable Time to High Level 
and Dieable Time From High Level 

NOTE: For all waveforms, Vm - 1.5V. 



Waveform 4. 3-State Enable Time to Low Level 
and Disable Time From Low Level 



TEST CIRCUIT AND WAVEFORMS 




Test Circuit for 3-State and 
Open-Collector (OC) Outputs 



SWITCH POSITION 



TEST 


SWITCH 


tpLZ. tpZL 
OC 

All other 


closed 
closed 
open 



DEFINITIONS 

R L - Load resistor; see AC CHARACTERISTICS for value. 

Cl « Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rt - Termination resistance should be equal to Zout 

of pulse generators. 



t— O7.0V NEGATIVE 

PULSE 



POSITIVE 
PULSE 



V M 



VM 



h-tTHL(tf) 



tTLH(»r)-H 



■ AMP (V) 




—tTLH(tr) 




tTHL(tf)-— 








^•90% 




90%-^ 






VM 


— tw— 


VM^ 


k 


r 10% 



AMP (V) 



V M -1.5V 

Input Pulse Definitions 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate 


Pulse Width 


*TLH 


*THL 


74F 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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INTRODUCTION 

FAST™ is a second generation Schottky 
logic family that utilizes advanced oxide-isola- 
tion techniques to increase the speed and 
decrease the power dissipation beyond the 
levels achievable with conventional junction- 
isolated families. The improved performance 
of the family is exhibited in two ways — first, 
the speed and power characteristics of the 
devices are improved, and second, the condi- 
tions under which speed and power are 
specified are much tighter. For instance, LS 
and S TTL families offer AC limits only at a 
nominal + 5.00V Vcc supply voltage and at 
room temperature, 25°C. By contrast, FAST 
guarantees improved AC performance and 
specifies that performance over a supply 
variation of + 5.00V ±10% and at tempera- 
tures from 0°C to 70°C. Thus the designer no 
longer needs to derate his propagation delays 
from the data sheet limits to compensate for 
speed degradation over the temperature 
range. 

With every advance of this magnitude, there 
arise new considerations that must be kept in 
mind both by the system designer and the 
user setting up test procedures. FAST is no 
exception, and it is these considerations that 
will be addressed in this application note. This 
paper represents an attempt to describe the 
way the FAST logic parts are specified, why 
they are spec'd in the way they are, and how 
the parts may be tested in the qualification 
lab and at incoming inspection to verify their 
performance. 



THE FAST DATA SHEET 
PHILOSOPHY 

Signetics FAST data sheets have been con- 
figured with an eye to quick useability . . . they 
are self contained and should require no 
reference to other sections for information. 
The typical propagation delays listed at the 
top of the page are the average between tp L H 
and tpHL for the most significant data path 
through the part. In the case of clocked 
products, this is sometimes the max frequen- 
cy of operation, but in any event this number 
is a 5.00V -25°C typical specification. The 
Ice typical current shown in that same specifi- 
cation block is the average current (in the 
case of a gate, this will be the average of the 
'cch and Iqcl currents) at room temperature 
and V C c ■ 5.00V. It represents the total cur- 



rent through the package, not the current 
through individual functions. 

Other considerations are the Fanout And 
Loading tables. Some manufacturers relate 
these numbers in terms of 7400 gate 
loads . . . Signetics feels that FAST is unlikely 
to be mixed with other logic families and so 
gives the loading factors in terms of FAST 
unit loads. A FAST unit load is defined to be 
0.6mA in the Low state and 20juA in the High 
state. Thus in the case of the 74F00 gate, the 
inputs are specified as 1 Ful (FAST unit load) 
each ... the outputs need a little explanation. 
The standard FAST output is specified with 
an Iol sink current of 20mA and an Ioh of 
+ 1 .0mA. Thus the fanout of this gate in the 
Low state is 20mA/0.6mA or 33 FAST unit 
loads. In the High state the fanout is 1mA/ 
20juA or 50 FAST unit loads. In each case, 
the Fanout and Loading Table on the 
Signetics data sheets states the High/Low 
fanout numbers . . . thus the 74F00 output 
fanout is specified as 50/33 Ful. 



ABSOLUTE MAXIMUM RATINGS 

The Absolute Maximum Ratings table carries 
the maximum limits to which the part can be 
subjected without damaging it . . . there is no 
implication that the part will function at these 
extreme conditions. Thus, specifications such 
as the most negative voltage that may be 
applied to the outputs only guarantees that if 
less than -0.5V is applied to the output pin, 
after that voltage is removed the part will still 
be functional and its useful life will not have 
been shortened — it is difficult to imagine the 
meaning of the term "functionality' ' WHILE 
that voltage is applied to the output. 

Input voltage and output voltage specification 
in this table reflect the device breakdown 
voltages in the positive direction (+ 7.0V) and 
the effect of the clamping diodes in the 
negative direction (-0.5V). 



RECOMMENDED OPERATING 
CONDITIONS 

The Recommended Operating Conditions ta- 
ble has a dual- purpose. In one sense, it sets 
some environmental conditions (operating 
free-air temperature), and in another, it sets 
the conditions under which the limits set forth 
in the DC Electrical Characteristics table and 
AC Electrical Characteristics table will be met. 



Another way of looking at this table is to think 
of it, not as a set of limits guaranteed by 
Signetics, but as the conditions Signetics 
uses to test the parts and guarantee that they 
will then meet the limits set forth in the DC 
and AC Electrical Characteristics tables. 

Some care must be used in interpreting the 
numbers in this table. Signetics feels strongly 
that the specifications set forth in a data 
sheet should reflect as accurately as possible 
the operation of the part in an actual system. 
In particular, the input threshold values of V !H 
and Vil can be tested by the user with 
parametric test equipment ... if Vih and V||_ 
are applied to the inputs, the outputs will be at 
the voltages guaranteed by the DC Electrical 
Characteristics table providing that there is 
adequate grounding and the input voltages 
are free from noise, otherwise a guardbanded 
Vih and Vil should be used, ie., 2.5V instead 
of 2.0V and .5V instead of .8V. There is a 
tendency on the part of some users to use 
Vm and Vil as conditions applied to the inputs 
to test the part for functionality in a "truth- 
table exerciser" mode. This frequently caus- 
es problems because of the noise present at 
the test head of automated test equipment. 
Parametric tests, such as those used for the 
output levels under the Vm and V| L conditions 
are done fairly slowly, on the order of millisec- 
onds, and any noise present at the inputs has 
settled out before the outputs are measured. 
(This is not the case with clocked or enabled 
parts and poor or moderate fixturing may 
induce oscillations or severe ground bounce if 
noise is present.) But in functionality testing, 
the outputs are examined much faster, before 
the noise on the inputs are settled out and the 
part has assumed its final and correct output 
state. Since these are unloaded outputs, 
having faster edge rates, this causes more 
noise. If the outputs are loaded, the 50pF per 
output pin can cause substantial ground 
bounce. Thus V )H and Vil should never be 
used in testing the functionality of any TTL 
part including FAST. For these types of tests 
input voltages of + 4.5V and 0.0V should be 
used for the High and Low states respective- 
ly. 

In no way does this imply that the devices are 
noise sensitive in the final system. The use of 
"hard" Highs and Lows during functional 
testing is done primarily to (1) reduce the 
effects of the large amounts of noise typically 
present at the test heads of automated test 
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equipment with cables that may at times 
reach several feet and (2) deal with testing 
parts exhibiting fast edge rates and 50pF per 
output pin. The situation in a system on a PC 
board is less severe than in a noisy produc- 
tion environment. 



DC ELECTRICAL 
CHARACTERISTICS 

This table reflects the DC limits used by 
Signetics during its testing operations and 
conducted under the conditions set forth 
under the Recommended Operating Condi- 
tions table. Voh. for example, is guaranteed 
to be no less than 2.7V when tested with 
V cc - + 4.75V, V| H = 2.0V, V| L = 0.8V, across 
the temperature range from 0° to 70°C, and 
with an output current of loH = -1-°mA. In 
this table, one sees the heritage of the 
original junction isolated Schottky fami- 
ly .. . Vql = 0.5V at Iol = 20mA. This gives 
the user a guaranteed worst-case Low state 
noise immunity of 0.3V. In the High state the 
noise immunity is 0.7V worst case. Although 
at first glance it would seem one-sided to 
have greater noise immunity in the High state 
than in the Low, this is a useful state of 
affairs. Because the impedance of an output 
in the High state is generally much higher 
than in the Low state, more noise immunity in 
the High state is needed. This is because the 
noise source couples noise onto the output 
connection of the device — that output tries 
to pull the noise source down by sinking the 
energy to ground or to Vcc depending on the 
state. The ability of the output to do that is 
determined by its output impedance. The 
lower half of the output stage is a very low- 
impedance transistor which can effectively 
pull the noise source down. Because of the 
higher impedance of the upper stage of the 
output, it is not as effective in shunting the 
noise energy to Vcc. so that an extra 0.4V of 
noise immunity in the High state compen- 
sates for the higher impedance. The result is 
a nice balance of sink and drive current 
capabilities with the optimum amount of noise 
immunity in both states. 

Ii, the maximum input current at maximum 
input voltage, is a measure of the input 
leakage current at the guaranteed minimum 
input breakdown voltage of 7.0V. Although 
some users consider this to be a test of the 
input breakdown itself, that voltage is typically 
over 1 5V. At room temperature, this leakage 
current should be less than 10/xA. (This is not 
the case with NPN input designed parts.) 

Short-Circuit Output Current is a parameter 
that has appeared on digital data sheets 
since the inception of integrated circuit logic 
devices, but the meaning and implications of 
that specification have totally changed. Origi- 
nally los was an attempt to reassure the user 
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that if a stray oscilloscope probe accidentally 
shorted an output to ground the device would 
not be damaged. In this manner, an extremely 
long time was associated with the los test. 
However, thermally induced malfunctions 
could occur after several seconds of sus- 
tained test. Over a period of time, Iqs became 
a measure of the ability of an output to charge 
line capacitance. Assume a device is driving a 
long line and is in the Low state. When the 
output is switched High, the rise time of the 
output waveform is limited by the rate at 
which the line capacitance can be charged to 
its new state of Voh- At the instant that the 
output switches, the line capacitance looks 
like a short to ground, los is the current 
demanded by the capacitive load as the 
voltage begins to rise and the demand de- 
creases. The full value of los need on'y be 
supplied for a few hundred microseconds at 
most, even with 1.0/xFd of line capacitance 
tied to the output, a load that is unrealistically 
high by several orders of magnitude. 

The effective of a large los surge through the 
relatively small transistors that make up the 
upper part of the output stage is not serious, 
AS LONG AS THAT CURRENT IS LIMITED 
TO A SHORT DURATION. If the hard short is 
allowed to remain, the full los current will flow 
through that output state and may cause 
functional failure or damage to the structure. 
A test induced failure may occur if the los test 
time is excessive. As long as the los condi- 
tion is very brief, typically 50ms or less with 
ATE equipment, the local heating does not 
reach the point where damage or functional 
failures might occur. As we have already 
seen, this is considerably longer than the time 
of the effective current surge that must be 
supplied by the device in the case of charging 
line capacitance. The Signetics data sheet 
limits for los reflect the conditions that the 
part will see in the system — full los spikes 
for extremely short periods of time. Problems 
could occur if slow test equipment or test 
methods ground an output for too long a time 
causing functional failure or damage. 



AC TESTING 

FAST data sheets carry several types of AC 
information. The AC Characteristics table 
contains the guaranteed limits when tested 
under the conditions set forth under the AC 
Test Circuits And Waveforms. In some cases, 
the test conditions are further defined by the 
AC Setup Conditions — this is generally the 
case with counters and flip-flops where setup 
and hold times are involved. All of the AC 
Characteristics are guaranteed with 50pF 
load capacitances and with the fewest num- 
ber possible of outputs switching, depending 
upon the functionality of the device. One of 
the sets of limits is spec'd at 25°C and 
+ 5.00V Vcc — these relate closely to the 
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standard Schottky specifications which are 
under similar conditions but use only 15pF 
load capacitances. While these numbers are 
convenient for comparing the two families, 
keep in mind that using full 50pF loads with 
the Schottky devices would add several 
nanoseconds to their propagation delays. 
These numbers are ideal for checking out test 
jigs and correlating data since they do not 
involve temperature or supply voltage 
spreads. For system design, full specifica- 
tions are included that include temperature 
and supply voltage variations — in one case 
the military ranges and in the other, the 
commercial ranges. 



AC TEST JIGS AND SETUPS 

Each FAST data sheet spells out the test 
circuit used to check AC performance, the 
waveforms, measurement points, rep rate, 
test loads, etc. But there are only the quantifi- 
able variables involved in this testing. There is 
another more complex side to the issue — 
test jigs and equipment setups. 

To get an appreciation for the problems 
involved in testing FAST, consider these 
facts. The output rise and fall times on FAST 
outputs are very sharp. Translating these 
edge rates into the effective sine wave equiv- 
alents generates frequencies on the order of 
several hundred MHz. At these frequencies, 
attention to RF phenomena is required. 

Because of these RF frequencies, it is neces- 
sary to have an AC test jig that has minimal 
modifying effect on the input and output 
waveforms. To do this the jig must be con- 
structed properly. The following items are key 
in dealing with AC jig construction. 



BYPASSING CAPACITORS 

Signetics uses high quality capacitors that 
have good RF qualities to decouple the 
power supply lines on the test jig, right at the 
Vcc P' n to the ground plane. Four capacitors 
with absolute minimum lead length are used. 
Microwave chip capacitors are recom- 
mended. (Note: In some sensitive test envi- 
ronments it is advisable to decouple the Vcc. 
as well as bypass. This is done by passing the 
Vcc through a wire wrapped around a ferrite 
core 6-8 times. The inductor created helps 
decouple the noise from Vcc and reduces 
dramatically, the tendency for feedback oscil- 
lations through the Vcc arid ground current 
loop. This is a key problem on clocked parts 
since the ground bounce created by the fast 
edge rates and high currents will effect Vcc 
and ground substantially and thereby effect 
internal thresholds.) These are one each, 
10/uFd dipped tantalum, O.ljuFd dipped tanta- 
lum or chip, .001 /uFd chip and 100pF chip. 
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GROUNDING 

One of the biggest contributors to waveform 
degradation is improper grounding. In refer- 
ence up to the test jig, the grounding is best 
done with one or more large ground planes 
that are directly connected to the ground pin 
of the test socket. The Signetics AC Test 
Jigs, both DIP and SO styles, are constructed 
as a four layer PC board with the 2 internal 
layers as ground planes. Ground planes are 
also interdigitated between all signal lines to 
decrease crosstalk. There are holes drilled in 
these and they are plated through to connect 
with the internal 2 layers and the top and 
bottom layers. See Figure 3 to see the 
interdigitated ground planes on the PCB lay- 
out of the SO jig. This grounding scheme has 
been used with great success in 10k and 
100k ECL fixturing. The board is laid out so 
that the characteristic impedance of the sig- 
nal lines is 50ft. This is done by using 
industry standard stripline techniques. The 
ground plane also passes down through the 
center of the part on the bottom side of the 
board and ground pin is soldered to it using 
copper wire to connect the pin and the 
ground plane. On the top side of the board, 
the Vcc plane goes through the center of the 
part too, and connects to the Vcc P»n in like 
manner as the ground pin. See Figure 1 . The 
bypass capacitors are attached on the bot- 
tom side to the Vcc P' n from the ground 
plane, see Figure 1 . As the Vcc is brought on 
board, the Vcc wire is wrapped around a 1 /2 
inch ferrite core, 6-8 times, then makes con- 
nection with the Vcc plane on the top side. 



INTERCONNECTS 

The next concern is getting the input signal to 
the part and the output signal to the measure- 
ment system. As stated before, the Signetics 
jig is laid out for a 50ft characteristic imped- 
ance. We recommend that the user maintain 
a 50ft environment for the input signal as 
close as possible to the input pin and then 
terminate in 5012. On our jig, we terminate 
with a 50ft chip resistor. The signal is brought 
on board through an SMB connector to the 
50ft trace on the top side of the board. The 
signal is terminated by the chip resistor, R3, 
see Figure 2a and 2b. The signal proceeds to 
the DUT pin, a distance of about .5 inches, 
through Jumper 1 (in the Input Only position), 
and the rest of the trace. The same pin on the 
opposite side of the board has a 450ft chip 
resistor soldered to it. The other side of this 
resistor, R1 , is soldered to a 50ft trace on the 
bottom side of the board that runs to an SMB 
connector on the edge of the jig. This con- 
nects to the 50ft input of the Sampling 
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Figure 2a. FAST AC Test Fixture — Board Layout 



Oscilloscope. This 450ft resistor in series 
with the 50ft input of the scope creates a 1 0X 
divided 500ft probe for the scope and pro- 
vides impedance matching for the scope. See 
Figure 2b. This circuit also doubles as the 
resistive portion of the FAST AC Output Load 
and thereby allows the output to be sensed in 
the same fashion. When the input is not used 
for a signal or generator input, the line may be 
switched to one of three voltage sources. Vs 
1 - Vs 3, by the use of a DIP switch on each 
pin. It may also be left open and then the 50ft 
pull-down resistor that is used for an input 
terminator, pulls the line to ground and can be 
used as a hard low level. See Figure 2b. This 
scheme eliminates excessive cabling to each 
input to provide static input levels and thereby 
reduces parasitic inductances and cross-talk. 
It also eliminates the need for bulky and 
sometimes unreliable high impedance probes 
by using the 50ft input of the Sampling 
Scope. With the designed-in flexibility of 
Jumper 1 and Jumper 2, and the selectable 
nature of Vcc and Ground pin designations, 
one can configure this board for any Vcc and 
Ground pin designations, select which pins 



are outputs or inputs and even provide the 
proper pull-up for 3-state outputs. This makes 
the board entirely universal for designated 
Vcc/Ground configurations. To explain this, 
the output of the device is connected to its 
capacitive load by Jumper 1 in the Output 
Only position. This means that no pin can be 
both output and input at the same time, but 
can be either. Jumper 2 allows an output to 
be connected to the 3-state pull-up resistor, 
R2, and have that connected to the needed 
7V. See Figure 2a and 2b. The scope is 
connected in the same way as the input, with 
the 450ft resistor and the 50ft of the scope 
comprising the 500ft needed for the FAST 
load. One other consideration exists. In small 
part quantity testing, the elimination of a 
socket is very desirable, using inserted pins 
that are flush with the jig. In larger quantity 
testing, sockets may be needed, however. If 
this is the case, some degradation in the 
performance will occur due to the increased 
lead inductance for each pin, which is observ- 
able, and the addition of group delay through 
the socket may alter or affect the readings 
obtained. 
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HIGH-FREQUENCY DESIGN 

The exact jig delay time is determined by the 
size of the universal jig that is being used. It is 
important to know that the frequency re- 
sponse of the jig must be High to prevent any 
delay factor from varying with the edge rates. 
The frequency response of the jig indicates 
how constant the impedance remains over 
frequency. The characteristic impedance of a 
transmission line is expressed as . . . 

Where L is the inductance per unit length, C 
is the capacitance per unit length, Z is in 
Ohms, L in Henrys, and C in Farads. 
Propagation velocity and its inverse, delay per 
unit length d, are also expressed in L and 

Co... 

1 j 



where 5 is expressed in nanoseconds, L is in 
microhenrys per unit length, and C in micro- 
farads per unit length. From this, it is clear 
that if the Z changes over frequency, then 
the delay per unit length will vary as well. 
Therefore, it is imperative to know how the jig 
responds over frequency and that all mea- 
surement line lengths are identical. 

Frequency response also depends on the 
phase as well as the magnitude of the imped- 
ance. If the phase changes so does the 
delay, since delay is the derivative of phase 
change with frequency. An S-parameter anal- 
ysis is needed in evaluating jig performance. 



UNIVERSAL JIG 
CONSTRUCTION 

Jig universality is with respect to chip pin 
count and V<x and ground pin placements 
and as such, separate universal test jigs are 
built for 14, 16, 20, 24, and 28 pin parts. 

An S-parameter analysis was performed in a 
network analyzer to optimize the jig layout. 
This assured that the jig had a flat frequency 
response over the spectrum of interest for 
FAST products. Figure 2b shows the sche- 
matic of the fixture and Figure 2a shows a 
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Figure 2b. FAST AC Test Fixture — Schematic 



drawing of the board layout, component 
placement and signal paths. The equipment 
used to analyze the jigs and loads was: 
HP8505A Network Analyzer, HP8503A S- 
Parameter Test Set, HP8501A Storage Nor- 
malizer. In some measurements the equip- 
ment was driven by an HP9845B desk-top 
computer. 

Jigs produced in this way should have mini- 
mal lead length to reduce the characteristic 
inductance. This in turn minimizes reflections 
with their accompanying waveform distortions 
and measurement inaccuracies. 



AC TEST LOADS FOR THE 
SIGNETICS UNIVERSAL JIG 

As stated previously, the Network Analyzer 
was also used to design and optimize AC test 
loads to be used with the universal jig. FAST 
product loads require 50pF load capacitance 
and 50012 resistance to ground. 

Signetics meets the 50pF requirement 
through the use of a 45pF load, 4pF jig 
capacitance, and 3pF probe capacitance. 
The result, 52pF, is slightly more stringent 
than required. 

A few words about load capacitors are in 
order. All capacitors have an associated in- 
ductance. Due to this inductance, a capacitor 
will form a series resonant circuit at some 
frequency. For single 50pF capacitors, this 
typically occurs between 200 and 600MHz 



depending on the type of capacitor. Above 
this resonant frequency, the capacitor has 
inductive characteristics and does not pres- 
ent a capacitive load. This is very important 
with FAST because harmonics due to the 
sharp edge transition rates occur at 600MHz 
and above. 

The Signetics FAST loads solve this problem 
by reducing the load capacitor lead induc- 
tance by paralleling three 15pF chip capaci- 
tors. The resulting load is 45pF. At the same 
time, since smaller value caps are used to 
build up the capacitive load, the associated 
series resonant point is above 1.2GHz. 

The load resistors are 1/8W selected 51012 
±1012 chip resistors. 

The entire load assembly is constructed on 
the jig PCB along with the input termination, 
and the jumpers with select an input or output 
path. The load circuit is detailed on the FAST 
data sheets for 3-state parts. 



CORRELATION 

While numerous ATE systems are available 
and are very efficient, it is imperative that the 
ATE correlate to a user's bench setup. Since 
the Signetics FAST parts are all characterized 
on the setup described in this note, it is just 
as important that the user bench jigs meet the 
same performance criteria. Without similar 
jigs, it will be very difficult to correlate AC 
data. 
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INTRODUCTION 

The Signetics Standard Products Division 
(SPD) operates a Characterization Laboratory 
in Orem, Utah. This Lab maintains the capa- 
bility of testing the 1 1 logic product families 
the Division supports. These include: AuTTL- 
74XXX, Schottky-74SXXX, Low-Power 
Schottky-74LSXXX, FAST-74FXXX, ALS- 
74ALSXXX, High-Speed CMOS-74HCXXX, 
High-Speed CMOS/TTL-74HCTXXX, Ad- 
vanced CMOS/TTL (ACL)-74ACT11XXX, Ad- 
vanced CMOS (ACL)-74AC11XXX, and both 
10K and 100K ECL 

Due to the great diversity of product families 
and the different testing requirements and 
complexity of the product types of each 
family, Signetics SPD Characterization has 
designed and built a bench test AC fixture 
that is specifically designed to address to only 
the High-speed logic families. It has the 
advantages of being very versatile, has high 
bandwidth capability (>750MHz), is 50£2 
system compatible, and is manually program- 
mable for the input static voltages. This 
provides the ability to have one fixture that 
addresses many product types across fami- 
lies. The extent of this versatility is explained 
in the following Application Note. The families 
that this fixture is intended to support are: 
FAST, ALS, ACL, 10K ECL, and 100K ECL 
(Note: This fixture is compatible with any 
50012 pull-down load.) 



THEORY OF OPERATION 

There are several key points in testing the 
faster edge-rate logic families. They are: 

• Very good by-passing and decoupling 
(they are different). 

• Large ground and Vcc planes 

• Low-impedance signal lines (i.e., 5012) 

• Signal lines that are uniform in 
impedance over frequency 

• Signal lines must have high bandwidth 
( > 500MHz) 

• Low-inductance paths for the DUT 
leads, including Vcc and GND 

• Output AC load close to the DUT 



UNDERSIDE VIEW OF SIGNETICS PCB FIXTURE 
FERRITE CORE PLACEMENT 




Figure 1. Ferrite Core Placement 



• Measurement point close to the DUT 

• Avoidance of ground loops (especially 
on inputs at DC levels) 

Also of concern to the test engineer and the 
manager are: 

• Versatility and/or ease of use (there are 
tradeoffs) 

• Cost 

• The number of fixtures needed to 
support products 

Each of these concerns have merit and must 
be understood by the user of these logic 
families if valid and correctable results are to 
be found. 

Vqc and GND 

The secret in Vcc and GND use in fixturing is 
to do the things that reduce the noise that 
can: 1) get to your part, and 2) come from 
your part. This is done by reducing the noise 
of the Vcc as it arrives to the fixture, by 
judicious application of frequency dependant 
by-passing at the DUT Vcc Pin to GND and 
reducing inductance from the Vcc and GND 
pins of the DUT to the point where good 
contact of the by-passing and Vcc and GND 
planes occur. All of these are techniques 
used in good RF and microwave board de- 
sign. By reducing parasitic inductances and 



cleaning up any sources of noise, good signal 
integrity is better maintained. 

These points are evident in the fixture 
Signetics has designed. Part of the noise 
reduction of the power supply as it arrives is 
done by by-passing the power supply at its 
terminals. The power is then brought to the 
fixture via banana cables, (as short as possi- 
ble), to jacks on the chassis of the fixture. An 
18 gauge wire, attached to the jack, is 
wrapped through a $4 inch ferrite core 8-12 
times for decoupling of any spikes. (Details of 
the cores used are included in the parts list.) 
This acts as a Low-pass filter. The wire is 
then soldered to the bottom of the PC board 
onto the large Vcc plane that narrows to the 
Vcc bus running between the pins of the 
DUT. See Figures 1 and 2 for detail. 

Triangle-shaped, the Vcc plane provides a 
Low inductive path for the Vcc to the DUT 
pin. See Figure 2 for the board layouts. The 
Vcc bus from this plane travels down be- 
tween the DUT pins to that connection. This 
is so connection to the Vcc bus is easy and 
very short. The DUT may have Vcc located 
on any pin with this configuration. The pin is 
connected to the Vcc bus by soldering small 
copper braid or similar Low-inductance wire 
capable of carrying the current for the device, 
see Figure 3. 
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Figure 2a. Board Layout - Top Side 
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Figure 2b. Board Layout - Bottom Side 
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On the opposite side of the top layer of the 
board is a triangle-shaped ground plane. 
Ground planes are also located on the bot- 
tom layer of the board in the same places as 
the Vcc and ground planes of the top layer. 
Since this fixture is laid out for 50ft stripline, 
layers 2 and 3 are almost total ground plane, 
with holes in them for feed-throughs and 
components. Also found between the signal 
lines, on the top and bottom layers, are 
ground plane "fingers" that are connected to 
all 4 layers by plated-through holes. This 
provides good separation of the signal lines 
resulting in lower cross-talk. 

The bottom layer ground plane consists of 
two triangle-shaped planes connected by a 
bus strip that runs between the DUT pins. 
This was done for 3 reasons: First, this allows 
connection of any ground pin of the DUT to 
the ground, regardless of location; like the 
Vcc connection on the top layer. Second, it 
allows the connection of the by-pass capaci- 
tors from the Vcc pin to the ground with the 
shortest possible lead length. Characteriza- 
tion uses typically 2 or 3 ceramic chip capaci- 
tors and 1 or 2 dipped tantalum capacitors 
(35V) to by-pass the Vcc P»n. It is important to 
keep the dipped tantalum capacitor's leads 
as short as possible to reduce series induc- 
tance. The recommended values of capaci- 
tors are: 100pf, .01 /xf, .1/uf. and 10/uf. We 
have found at times, the need to adjust these 
values depending upon the product type and 
its performance. Some noise sensitive circuits 
need more by-passing in the lower and ex- 
treme higher values of capacitance. And 
third, the connection of the two planes elimi- 
nates possible ground loops and the feed- 
throughs create a ground mesh and give an 
excellent ground plane for the circuit. Figure 3 
illustrates the by-pass connections. 

BY-PASS AND DECOUPLING 

It is important to understand the difference 
between decoupling, as with the ferrite core, 



and by-passing, as with capacitors. Decou- 
pling occurs as High-frequency signals are 
removed by saturation of the ferrite core. This 
prevents "noise" that may be on the Vcc 
power supply from getting on the Vcc plane. 
The action of the by-passing capacitors is to: 
1) "pass" any non-DC signals that occur on 
the Vcc (due to the part's operation) to 
ground, and 2) be able to provide the "instan- 
taneous" current demands of the part as it 
switches. 

The various values of capacitors are intended 
to provide a Low-impedance path at all oper- 
ating frequencies. Since real-world capacitors 
have resonance points at a given frequency, 
depending upon their value and type of ca- 
pacitor (and actually turn inductive above the 
resonance point), using different values that 
have different resonance points allows an 
across-frequency Low-impedance path for 
Vcc noise. 

An important point in the use of by-pass 
capacitors is the minimization of lead length. 
Lead length represents inductance; induc- 
tance in series with the capacitance. If it is 
too much, it can cause resonance and oscilla- 
tion problems with the part and /or power 
supplies and nullify the benefit of the capaci- 
tors. It also plays a major part in inhibiting the 
effect of the "instantaneous" current re- 
sponse needed by the part from the by-pass 
capacitors. It actually can cause the ground 
of the device to track the change in current to 
the degree of the lead inductance. The lower 
the inductance, the lower the "ground 
bounce" effect. Hence, short or no lead 
lengths on capacitors are needed to help 
prevent the effects of ground bounce. 



SIGNAL LINES 

A signal line is defined as a line that carries 
the input stimulus, either DC or AC, or output 
response, to or from the device. Since these 
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Figure 3. Decoupling Connections 



signals are measured and determine the data 
which characterizes the part, it is critical that 
they are of the highest integrity and repre- 
sent, as far as physically possible, the action 
of the part; not the nuances of the fixture. To 
achieve this, the line must not be able to 
change the signal over the measureable fre- 
quencies of the device, nor affect the delay of 
the part. 

The fixture as designed, has 50ft signal lines 
determined by a stripline layout method. The 
50ft value was selected for several reasons: 
1) the 50ft value matches impedance with 
the pulse generators that are used as input 
stimulus. 2) The output loads specified for this 
fixture are either a 500ft pull-down or a 50ft 
pull-down (ECL), in parallel with a capacitive 
load. This allows the 50ft signal line to be 
terminated into this load for either a 10:1 or a 
1:1 match. 3) A Low-impedance line will have 
better characteristics with regards to cross- 
talk and resisting external noise. 

There are two types of signal lines on this 
fixture: input and output; both of which are 
50ft transmission lines. The input line is on 
the top side of the board and is always 
terminated in 50ft. It is connected to the DUT 
via a .3" jumper, Jumper #1 for input. When 
this jumper is installed, the DUT pin is avail- 
able only as an input. To allow this line to be 
used as an output, a .1" jumper, Jumper #1 
for output, is used instead of the .3" jumper. 
This connects the DUT pin to the AC load 
when the DUP pin is an output. See Figure 5. 

The output signal line can be dedicated two 
different ways. The first method, used for 
ECL, is to leave shorted the 50ft trace and 
have it run directly into the SMB connector 
into the 50ft sampling system. The second 
method is to cut the trace at the DUT pin and 
solder the 450ft chip resistor, R1, across the 
cut. This, combined with the 50ft scope, then 
appears to the part as either a 500ft probe 
for the input signal or the 500ft output AC 
load for the output signal. 

The signal lines are equal length and there- 
fore do not introduce any extraneous delay 
from pin to pin. We also characterized the 
impedance of the lines over frequency to 
ensure minimal distortion over the frequency 
range and any effective change in propaga- 
tion delay caused by the relationship of induc- 
tance and group delay, see Ap Note 202. 
Figure 4 illustrates the frequency response of 
the signal lines in impedance. 

This is considered to be high bandwith and 
encompasses the frequency range exhibited 
by ALS, ACL, ELC, and FAST logic families. 
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Figure 4. Signal Line Frequency Response 
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Figure 5. Signetics PCB Fixture Schemetic 



LOADING 

The explanation of the two types of AC loads 
that may be used will be covered in two parts. 
First the ALS, ACL, and FAST implementation 
will be discussed, then the ECL implementa- 
tion. 

ALS. ACL, and FAST Implementation 

The FAST, ALS, and ACL product families AC 
load is specified as a 50pF capacitor and a 
50012 resistor in parallel. This load has the 
advantage of being adaptable to both a High- 
impedance (A.T.E.) or a Low-impedance 
(bench) measurement environment. The 
Signetics fixture uses a Low-impedance envi- 
ronment primarily for two reasons. The first 
reason is that experience of the last 5 years 
has told us that High-impedance probes rep- 
resent a reliability concern and can introduce 



hard to detect errors into the waveform. The 
second reason being that most suppliers of 
these technologies provide data based upon 
the Low-impedance approach and most large 
users of these products do so as well. This 
also allows the fixture to be used for ECL 
testing since that product uses a totally 5012 
environment. Figure 5 illustrates how this test 
fixture implements the 50pF/500l2 load sche- 
matically. 

The fixture was laid out to present the load as 
close as possible to the device, and yet allow 
for flexibility in deciding if a certain pin is an 
output or an input. This distance is critical due 
to its inductive effect upon ground bounce 
phenomena. It is acknowledged here that a 
fixture dedicated to a single device type 
without jumpers, and therefore placing the 



load virtually on the pin of the device, would 
show the ground bounce phenomena for 
simultaneous switching to be less than that of 
this fixture. However, this fixture can be so 
dedicated by not using the pads as provided, 
but rather by using the ground bus, like the 
by-pass capacitors used. The flexibility of this 
fixture substantially reduces the cost of fixtur- 
ing for these families. Studies on simulta- 
neous switching with this fixture have shown 
dramatically favorable results to previous fix- 
tures. Those studies continue. For work other 
than that of simultaneous switching, there will 
be no appreciable difference with a dedicated 
fixture. 

As illustrated in Figure 5, the load is shared 
with the 5012 input of the measurement 
system; a 5012 sampling oscilloscope. The 
45012 resistor: R1, is soldered to the socket 
pin of the device and is in series with the 5012 
input of the scope. Figure 6 illustrates this on 
the board layout of one input/output pin. This 
allows virtually a probe tip on the device pin. 
The load capacitor: C1, is a 33pF ceramic 
chip capacitor. This is added to the measured 
value of 1 7pF of board capacitance, achiev- 
ing the 50pF value specified for the load. The 
distance from the pin to the capacitor is .5 
inches and is adequate for the testing of 
these product families. 

For testing 3-State parameters, the 50012 
resistor: R2, is connected to it's pull-up sup- 
ply. V t via a .3" jumper: Jumper #2. The V t 
supply is bussed to each pin and may or may 
not be connected with that jumper. See 
Figures 5 and 6. 

ECL Implementation 

When testing ECL product, the 45012 resistor: 
R1, is not used, Rather, this point is left 
shorted together in the construction process. 
Also for ECL, the load chip capacitor: C1 , the 
tri-state pull-up resistor: R2, the 5012 termina- 
tor: R3, and the "output only" jumper: Jump- 
er #1, are not used. The input signal travels 
down the input path, is jumpered using the 
"input only" (Jumper #1), goes to the de- 
vice, travels out the output path (left shorted, 
no R1), and proceeds to the scope. When the 
signal is an output, the "input only" jumper: 
Jumper #1, is removed and a 5012 termina- 
tor is connected to the SMB connector as the 
load or the 5012 input of the scope. See 
Figure 7. 
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J1 (INPUT ONLY) 



50pFC1 




■ PAD 
(BOTH SIDES) 



Figure 6. Signetics Fixture - Board 



J1 (INPUT ONLY) 



(BOTTOM SIDE) 
LEFT SHORTED 



J2 (TRI-STATE) UNUSED 




(OUTPUT ONLY) 
UNUSED 



^C1 UNUSED 
R2 UNUSED 



| J BOTTOM SIDE f^PAD (BOTH SIDES) §j||TOP SIDE ||| GROUND 

Figure 7. ECL Configuration 
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INPUT STIMULUS AND 
MEASUREMENT 

When the input is not used tor a signal input, 
the line may be switched to one of three 
voltage sources: V s 1 through V s 3, by the use 
of a DIP switch on each pin. It may also be 
left open and then the 50ft pull-down resis- 
tor: R1, pulls the line to ground and can be 
used as a hard low level. See Figure 5. These 
voltage levels are brought in from external 
supplies through banana connectors like Vcc- 
This scheme eliminates excessive cabling to 
each input to provide the static input levels 
and thereby reduces parasitic inductances 
and cross-talk. Each of the 3 busses and the 
V t bus all have places for by-pass capacitors 
in the event of noise on the static levels. 
Figure 8 illustrates the DIP switch and SMB 
connectors and how they control the input 
stimulus and output measurement. 

As stated previously, the measurements are 
made with 50ft sampling systems. The con- 
nections to these systems are made via SMB 
connectors. This was chosen since it is com- 
patible with SMC; it is push-on, it is small for 
easy configuration, and it is capable of high 
bandwidth operation. Figure 8 illustrates 
where the connections are made, where the 
pulse generators connect to the input and an 
SMB connector. Since the 450ft resistor: R1, 
is soldered directly to the pin of the device, 
the actual probe tip is at that point. See 
Figure 6. This has the advantage of eliminat- 
ing any distance from the device to the probe 
tip, thus guaranteeing accurate results. 

VERSATILITY AND COST 

At some point, there is a choice between the 
most technically attractive options and the 
cost of options. This fixture has been primarily 
designed to optimize the cost effectiveness 
of test fixturing yet yielding a technically 
sound tool. To do this, a compromise has 
been made between the ease of use and the 
versatility. 

In the construction of the fixture, a choice is 
made as to where the Vcc and GND pins are 
to be located. This then dedicates this partic- 
ular fixture to part types with this Vcc and 
GND configurations. This is alos done with a 



dedicated fixture. However, on a dedicated 
fixture, the pins are individually constructed to 
be either an input or an output, and in so 
doing, the fixture is usable for 1-to-4 devices. 
The Signetics fixture, once dedicated to a 
particular Vcc and GND configuration, is built 
up to have both input and output components 
on all signal pins. The selection of which pin 
is an output or an input is made by inserting 
the appropriate jumper, See Figures 5 and 6. 
The same applies in doing tri-state testing. 
The tradeoff here is that it would probably 
take less time to setup the dedicated fixture 
than the Signetics fixture. To help compen- 
sate for that tradeoff, we have the three Vs 
supplies that may be switched into any pin to 
provide input static levels and eliminate the 
need to bus input High or Low levels by 
external cabling. For the user that means the 
only connections being made to the fixture 
are: 

• the Vcc (banana jack) 

• the (GND) (banana jack): this is the 
common ground of all input supplies. 

• the V s 1, V s 2, and V s 3 supplies 
(banana jack): these may be any 
voltage and are switchable. Signetics 
connects programmable supplies to 
these connectors. 

• the V t supply (banana jack): this is the 
tri-state pull-up voltage and is 
permanently connected to the bus to 
each pin. It is selectable by Jumper 
#2, see Figures 5 and 6. For FAST 
and ALS products this is 7V. For ACL 
products this is Vcc x 2 and it is not 
used for ECL applications. 

• Input Stimulus (inside SMB connector: 
this is found on every input/output pin. 
More than one pin may be used in this 
manner. CAUTION: When using this 
connector as an input stimulus, make 
sure Vo 1 - 3 are disconnected. This will 
short the power supplies to the 
generator if thev are not disconnected . 

• Output Measurement or Scope 
Connection (outside SMB connector: this 
is also found on every input/output pin. 
More than one pin may be used in this 



manner. Remember , if this pin is not 
connected to a scope and is an output, 
a 50ft resistor must be connected here 
to ground to complete the 50ft resistive 
load. Signetics has constructed 50ft 
load by soldering a high-quality (High- 
frequency) 50ft resistor inside a female 
SMB cable connector. See Figure 9. 

CAUTION: Vq 1 .2 and 3 are all on the same 
DIP switch. Since thev connect to the same 
bus per pin. ONLY ONE SUPPLY MAY BE 
CONNECTED AT ONE TIME. Otherwise, this 
will result in a short between power supplies 
connected . 

With these 6 connections, the fixture is capa- 
ble of testing the product lines as mentioned. 



The cost of this fixture ranges from 550 per 
fixture, dedicated to a 20-pin device in quanti- 
ties of 1 - 10, to as low as 385 per fixture of 
the same type in quantities over 100. This is 
not substantially higher than the cost of a 
dedicated fixture; which is estimated at 200 - 
500. The factor to consider would be the 
quantity of fixtures for the number of products 
to be tested. To have a dedicated fixture for 
every 2-3 product types versus a "univer- 
sal" test fixture for 20-30 product types is 
worth considering from a cost standpoint. 

Included in Appendix 1 is the parts list for this 
fixture and the supplies used by Signetics. 
This in no way constitutes Signetics endorse- 
ments of these suppliers and the customer 
may select their own supplier if they so 
desire. This fixture is offerd to the public to 
duplicate and use within their own environ- 
ments. Signetics will not provide any mate- 
rials but will allow the manufacturers of the 
board and materials to build and/or supply for 
any requesting party. Pricing and availability 
are left to the vendors and Signetics has no 
control over those issues. The intent is to 
provide something for users of High-speed 
logic that has been proven and tested in a 
true High-speed use, and provide a character- 
ization of these products prior to their intro- 
duction to the market place. 



June 1987 



7-14 



Signetics FAST Products 



Application Note 



Test Fixtures for High-Speed Logic 



AN203 



VS1 VS2 VS3 VT 

\ I I \ 




CAUTION: 

SWITCHES 1 THRU 3 MUST 
NEVER BE CLOSED AT THE 
SAME TIME. THIS WILL 
SHORT THE VS'S TOGETHER. 



TO USE AS GENERATOR INPUT, 
OPEN VS 1, VS 2 AND VS 3 AND 
PLUG THE 50H GENERATOR TO 
THIS RECEPTACLE. 



TO DUT PIN 
FROM VS'S OR 
PULSE GENERATOR 



Figure 8. DIP Switch Connections for V s 1, V 8 2, V s 3, and V t and the SMB Connectors for Input Signals and Output 

Measurement 



c^ 




Figure 9. 50ft Load Resistors Using Output Pin SMB Cable Connectors 
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5. APPENDIX I - Component and Vendor List 

The following prices are quoted for a 30 piece build of a 24 pin test fixture and are not binding in any way. 

1. Printed circuit mother board. 

SO and SOL -#SD8512.28 

DIP -#SD8512.31 

Requirement: 1 per part configuration 

Supplier: Prototype and Production Circuits 

8040 S. 1444 W. 

West Jordan, UT 84084 

(801) 566-5431 



$195.00 
$195.00 



2. SO and SOL sockets. 




# PINS 


PART # 


14 


001-014 


16 


001-016 


16L 


001-116 


20 


001-120 


24 


001-124 


28 


001-128 



All sockets are the same price. 

SOIC through hole socket 

Requirement: 1 per board 

Supplier: Surface Mount Devices, Inc. 

PO Box 16818 

Stamford, CT. 06903 

(203) 322-8290 

3. L$G-1AG14-1 Socket Terminal Pins. 

For DIP boards - number of pins equal to the part pin count times by (7) seven. 

24 X 7 = 160 X .20 = 
For SO and SOL boards - number of pins equal to the part pins count times by (5) five. 

24 X 5 = 120 X .20 = 
cost per pin is $ .20 



$3.00 



4. Shorting Blocks (Jumpers). 

.3 inch 8136-475G1 

$.25 each X 24 = 
.1 inch 81 36-651 P2 

$.05 each X 24 = 
Supplier: Augat 

5. Chip Resistors. 

50& 1% CRCW 1210 

$.168 each X 24 = 
450H 1% CRCW 1206 

$.037 each X 24 = 
500ft 1% CRCW 1206 

$.037 each X 24 = 
Supplier: Dale Electronics, Inc. 

2300 Riverside Blvd. 
Norfolk, Nebraska 68701 
(402) 371-0080 



Requirement: 1 per pin 

Requirement: 1 per pin 

Requirement: 1 per pin 

Requirement: 1 per pin 

Requirement: 1 per pin 



$33.60 
$24.00 

$6.00 
$1.20 

$4.03 
$.91 
$.91 
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6. Chip Capacitors. 

Ceramic Part_# Requirement 

33pf 500R15N330JP 1 per bin 

$.17 each x 24 = 
15pf 500R15N150JP4 1 per board 

$.50 each X 1 = 
.015/xf 500$41W103KP4 1 per board 

$1.00 each x 1 = 
.lMf 500$41W104KP4 1 per board 

$1.00 each X 1 = 
Supplier: Johanson Dielectrics 



$4.08 

$.50 

$1.00 

$1.00 



7. Dipped Tantalum. 
Ceramic 
10/uf 106k025NLF 

$1.00 each X 1 = 
47/if 476K020WLG 

$2.18 each X 1 = 
Supplier: Mallory 



Requirement 
1 per board 

1 per board 



$1.00 
$2.18 



Requirement: 1 per board 



8. Ferrite Core. 
T80-1 

$1.00 each X 1 = 
Supplier: Amidon Associates 

12033 Otsego Street 
North Hollywood, CA 91607 
(818) 760-4429 



9. Mounting Screw. 

4-40 X 1/4 Phillips pan head machine screw Requirement: 16 per board. 

$.02 X 16 = 
Supplier: Bonneville Industry Supply Co. 

45 So. 1500 W. 
Orem, Utah 
(801) 225-7770 



$1.00 



$.32 



10. Bannana Plug Jack. 






H.H._Smith_Type 


Order # 


Requirement 


White 1509-101 


28F1178 


6/ board-color your choice 


Red 1509-102 


35F870 


6/board-color your choice 


Black 1509-103 


35F869 


6/ board-color your choice 


Green 1509-104 


28F1179 


6/board-color your choice 


Blue 1509-105 


28F1180 


6/board-color your choice 


Yellow 1509-107 


28F1182 


6/board-color your choice 


$.35 X 6 


= 




Supplier: 


Newark Electronics 


11. Switch. 







76P$B04 4-bit side actuated piano-dip 

$1.39X24 = 
Supplier: Grayhill Co. 

12. Connectors - Snap-on SMB. 

51-051-0000-220 - Straight jack receptacle 

$2.25 X 48 - 
Supplier: Sealectro 

13. Mounting frame. 

Signetic's number CB-1.0 

Supplier: Electronic Chassis Corp. 

468 North 1200 West 
Lindon, Utah 84062 
(801) 785-9113 



Requirement: 1 per pin 



Requirement: 2 per pin 



Requirement: 1 per test fixture 



$2.10 



$33.36 



$108.00 



$21.50 
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14. Hookup wire. 

No. 18/20 gauge Teflon coated — about 24 inches per test fixture. 

The approximate cost for 1-of-30, 24-pin fixtures is $418.73 each. 



$1.00 



The following components may be needed in use of the test fixtures but are not part of the test fixtures. 



61-001-0000-89 

51-007-0000 

51-083-0000-222 

51-085-0000 

51-072-0000 

51-073-0000 

51-001-0020 

61-002-0000-89 

Supplier: 



50& terminator plug 

Straight Cable Clamp Type 

"T" adaptor J-J-J 

"T" adaptor J-P-J 

Adaptor J-J 

Adaptor P-P 

Shorting plug 

5012 terminator jack 

Sealectro Corp 

(415) 965-1212 



As required or hand built with 

50ft resistor and 51-007-0000 

As required 

As required 

As required 

As required 

As required 

As required 

As required 
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6. APPENDIX ll-Construction Hints 

A suggested order ot assembly is as follows: 

1. Cut traces for 450ft resistor. (Not needed for ECL) 

2. Install SMB Connectors. Elevate base from board .05". 

3. Install DIP Switches. Note: Numbers on switches may not correlate to Vs supply numbers. 

4. Install Augat socket pin. 

5. Install load/termination resistors and capacitors. 

6. Strap V C c and GND pins to appropriate bus strips. 

7. Install by-pass capacitors. 

8. Clean flux off of board and components. 

9. Check for lead to frame shorts on PLCC board. (Not discussed in App Note.) 

10. Install banana jacks on frame. 

11. Attach board to frame with 1/4 Phillips pan head machine screws. 

12. Wrap wire 8-12 times around ferrite core. Leave enough wire to connect to frame and board. See Figure 1. 

13. Connect Vcc. GND, and voltage supplies from banana jacks to board. 

14. Remove all remaining flux. Keep "flux-off" from banana jacks. 

Hints on construction: 

— A .05" shim that fits under the SMB connector base helps elevate it during construction. 

— Mount the SMB connector with flat side out rather that point side out. See Figure 8. 

— Solder Augat socket pins in with a part inserted to hold the pins steady. 

— "Piano DIP" switches have the numbers reversed from the Board notation. Taping a new number on the board designations will 
help match the switches. 

— Hint for solder chip components: apply a small amount of solder on one side of the pads on the board. 

— Keep DIP switches and SMB connectors spaced as far away from each other as the holes will permit, ie., push the SMBs in and 
the DIP switches out. 
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INTRODUCTION 

Most microprocessor-based systems use 
some form of bipolar interface between the 
processor and memory; only a very primitive 
system does not require such interface sup- 
port. TTL devices in quad, hex, or octal 
configurations are used to meet functional 
and circuit-interface requirements of the sys- 
tem. For complex systems, the interface sup- 
port may be extensive while, for simple sys- 
tems, only a few devices may be required to 
ensure operational integrity. In a majority of 
system designs, one or more of the following 
interface requirements must be addressed. 

• Buffering and Demultiplexing of Data/ 
Address Buses 

• Signal Timing and Signal Isolation 

• Address Decoding 

• Bank Switching 

• Handling of Wait States 

• Adjusting Read/ Write Data Rates 

• Refreshing Dynamic RAM 

• Unique Interface Requirements such as 
Multi-Processor Networks, Data 
Communication Links, etc. 

Interface support is an important part of the 
overall design job; when implemented with 
the proper parts, system efficiency can be 
dramatically improved, higher reliability can 
be obtained and the design can be executed 
with minimum parts. This Application Note 
shows how common interface problems can 
be solved by using a minimum of high- 
performance bipolar devices from Signetics. 



BUFFERING AND 
DEMULTIPLEXING 

Microprocessor outputs are inherently fanout- 
limited; thus, some form of buffering is re- 
quired to drive multiple loads such as those 
found on address and data buses. Extended 
bus configurations coupled with MOS loads 
tend to produce large capacitive sinks which 
degrade waveforms and also increase propa- 



gation delays. The use of TTL buffers pro- 
vides an easy and economical way of over- 
coming or, at least, minimizing these harmful 
effects. In those systems that use shared 
memories and direct memory access (DMA), 
buffers are frequently used for isolation and 
as a method for switching between multiple 
buses. Buffers are also commonly used to 
optimize signal-to-noise ratios and to drive 
multicard bus interfaces. For the most part, 
buffer and latch-control functions can be 
summarized as follows: 

• Latch the address information in 
systems that use multiplexed buses. 

• During read operations, avoid bus 
contention by preventing the system 
from driving the multiplexed address/ 
data bus until the address information is 
removed. 

• Control the direction of data 
transceivers according to processor 
operation while preserving write-data 
and read-data hold times and avoiding 
bus contention when switching direction. 

• Isolate the microprocessor from the 
system bus during DMA and 
multiprocessor operations. 

With the use of 16-bit microprocessors, sys- 
tems have become more sophisticated; like- 
wise, buffer control and interface circuits 
have become somewhat more complex. 
Many of the 16-bit machines use multiplexed 
address/data buses to reduce I/O pin count; 
as a result, latches are required to demulti- 
plex, hold, and buffer the address bus. Not 
only must the address information be latched 
at the correct time but the date bus must 
usually be buffered with bidirectional trans- 
ceivers to provide the necessary drive. As 
previously indicated, the interface circuits 
must be able to avoid bus contention and, 
when required, to isolate the processor from 
the system bus. 

Buffers and latch-control signals for three 
popular 16-bit microprocessors — the 8086, 



the Z8001, and the 68000 — are shown in 
Figure 1 . For each processor, the buffer and 
interface functions are summarized at the 
bottom of the figure. Although the timing-and- 
control functions of the interface support 
circuits are fairly complex, these internal com- 
plexities are transparent to the user; only the 
bus connections and a few control lines are 
required to achieve the management goals of 
the system. 



INTERFACE FUNCTIONS 
(8086 SYSTEM) 

• Multiplexed address/data bus 
(AD -AD 15 ) 

• 3-State latches (74F373) used for 
demultiplexing; latches are continuously 
enabled by ALE until data is stable on 
the bus and a timing pulse is delivered 
by the microprocessor. 

• HLDA is used to float address bus 
during DMA operation. 

• Data bus buffered by 74F1245 or 
74F245 Transceivers; data direction 
controlled by DT/R in minimum mode. 

• Bus control a nd D MA isolation 
controlled by DEN is minimum mode. 

INTERFACE FUNCTIONS 
(Z8001 SYSTEM) 

• Address bus (AD -AD 15 ) latched with 
74F373 s using AS for latch enable and 
BUSAK for isolation. (Note: The 
segmented outputs are designed to 
drive a Memory Management Unit with 
internal latches; however, in this 
application, the address outputs are 
prelatched since they are not stable for 
the entire cycle.) 

• Data bus buffered with 74F1245s or 
74F245s; DS and R/W, respectively, 
control data direction and bus 
contention. 

• BUSAK controls DMA isolation. 
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AS _ = Address Bus Latch Control 
DS. R/W = Data Bus Direction Control 



Figure 1. Examples of Processor-to-Bus Interfaces 
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Figure 2. System Showing Typical Interface Delays 



INTERFACE FUNCTIONS 
(68000 SYSTEM) 

• Address bus buffered by 74F1244S or 
74F244S and DMA isolation controlled 
by BGACK. 

• Data bus buffered by 74F1245 or 74F245 
Transceivers with R/W and BGACK, 
respectively, controlling data direction and 
bus isolation. (Note: In this configuration, a 
larger processor package is required since 
the address and data buses are separate; 
some advantage in speed and simplified 
timing are to be gained.) 

Figure 2 shows the effects of buffers and an 
address decoder on the memory access time 
in a system configuration. The access time of 
the 8086 microprocessor is defined as the 
time from which a valid address appears at 
the output of the processor assuming that 
there are no wait states. Observe that each 
buffer and the decoding function adds a 
specific delay to the data-processing chain. In 
addition to these propagation delays, the 
system designer must consider capacitive 
loading, buffer access delays, (that is, are 
buffers enabled when valid data appears at 
input) and any other delay parameters that 
would extend the memory access time. (Note: 
The normal 8086 buffer control does not 
affect access time.) The delay should be 
calculated using maximum propagation de- 
lays over the operating temperature range of 
the system. Based on these considerations, 
the memory access time for the system 
shown in Figure 2 can be approximated as 
follows: 

8086 READ CYCLE — Address Valid Output 
to Data Valid Input 460ns 

2732 MEMORY ACCESS TIME (T CE )- 
Tqe = 460ns-3 (7ns) — 6.2ns-9ns = 423.8ns 
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c. Driving a Multi-Card Interface 
Figure 3. Using 8T28 Transceive to Obtain Optimum Interface Flexibility 
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BIDIRECTIONAL BUS 
INTERFACES 

Virtually all microprocessor-based systems 
use a bidirectional bus interface between the 
processor and I/O peripherals; the memory 
interface may require separate-or-common 
bus connections. In either case, the 8T28 
Quad Transceiver is well suited to this type of 
application. The 8T28 is able to drive a 
capacitive load of 300-picofarads without 
waveform degradation and the three-state 
outputs provide the switching speeds of TTL 
while offering the drive capabilities of open- 
collector gates. Typical bus interfaces are 
shown in Figure 3. 

In Figure 3a, the transceiver provides a bi- 
directional interface between the system bus 
and separate input/output buses of the dy- 
namic RAM. The Din bus is continuously 
driven while the Dout bus is gated onto the 
system bus via D/E. 

Figure 3b shows a static RAM interface 
implemented by tying Rout and Din together. 
Here, the 8T28 functions as a normal bidirec- 
tional transceiver, providing buffered drive 
between the system bus on one hand and the 
memory I/O bus on the other. The bottom 



panel shows how the 8T28 can be used in the 
dual capacity of an on-board/off-board buff- 
er/driver. To prevent signal degradation in 
such multi-board systems, the address/data/ 
control buses must be buffered if off-board 
extensions are to be driven. Furthermore, the 
on-board/off-board buses should be buffer- 
isolated to prevent down-stream noise and/or 
failures from feeding back to the mother 
board. In Figure 3, observe that driver gates 
of the 8T28 are used to drive the on-board 
bus and receiver gates are used for the off- 
board bus. Low cost and minimum compo- 
nent count make the 8T28 ideally suited for 
such double-buffered applications. 



MEMORY ADDRESS DECODING 

In any computer system, information on the 
address bus must be decoded to generate 
select signals for memory and any I/O periph- 
erals. There are numerous decoding 
schemes and a variety of implementation 
techniques. Generally, the methods used de- 
pend on system complexity which, in turn, 
depends on memory size, mapping parame- 
ters, access time, the particular technology, 
etc. Although simple decoders are frequently 



used in uncomplicated systems, the more 
sophisticated applications use PROMs to pro- 
vide the required flexibility and to satisfy the 
mapping complexities that are usually en- 
countered. 

To develop trouble-free decoding circuits, the 
designer must be aware of those areas that 
can degrade system performance. For in- 
stance, caution is advised when using decod- 
er outputs to terminate date write cycles. 
When read/write strobes (such as "E" on the 
6801) are used to enable the address decod- 
er, the data hold time is reduced because the 
trailing edge of the address decoder output 
now follows the trailing edge of the strobe 
signal to which the "hold time" is referenced. 
In systems that are sensitive to hold time, 
read and write strobes should not be used to 
enable address decoding circuits. Instead, 
the strobes should be gated with the decoder 
outputs to reduce the hold time. 

Signetics makes a wide range of decoders, 
demultiplexers, and PROMs that are suitable 
for both simple and complex decoding func- 
tions. Some of the more common decoding 
applications are summarized in Figures 4 
through 7. 
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Figure 4. Two Simple Decoding Methods 



OPERATION & APPLICATIONS 
SUMMARY 

For small uncomplicated systems, the 
74F138 decoder provides a cost-effective 
interface between the system address bus 
and memory. The configuration shown above 
is not only economical, it is fast, uses very 
little power, and requires no programming. 



Such systems are commonly used to gener- 
ate contiguous memory addresses and to 
decode memory segments of equal size. With 
additional decoding circuits, the memory 
mapping capabilities of the system can be 
expanded. 

Where speed is not a critical factor, the 
PROM decoder shown below adds consider- 



able flexibility with no increase in chip count. 
The 82S123 can generate contiguous or non- 
contiguous address space and can be memo- 
ry-mapped to satisfy the requirements of 
most applications. Although the PROM de- 
coder is a bit more expensive and uses 
slightly more power, it has the advantage of 
being field programmable. 
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Address Space Via Bank Switching 









OPERATION & APPLICATIONS 
SUMMARY 

In some applications, it is desirable for the 
system memory to extend beyond the logical 
address space of the processor. As shown, 
such a system can be easily implemented 
with a few interface parts and a bit of soft- 
ware. The four memory banks are wired in 
parallel; each bank can be as large as the 



logical memory space of the microproces- 
sor— 512 bytes for 8-bits of address and 
64K for a 16-bit address bus. An output port 
under software control selects the active 
bank; the bank address is decoded to ensure 
that only the appropriate memory bank is 
enabled. In this way, the possibility of bank 
contention is eliminated. 



Memory allocation schemes such as these 
are frequently used in multiprocessor environ- 
ments and, in this type of application, a copy 
of the operating system kernel must reside in 
each memory bank. The system can be 
enhanced by providing direct switching be- 
tween the memory banks; however, addition- 
al hardware is required for such operations. 
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Figure 7. Multi-Board Decoding System With Extended Address Space 



OPERATION & APPLICATIONS 
SUMMARY 

In a multi-board system, the address decod- 
ing and memory-bank select functions can be 
implemented as shown here. The bank ad- 
dress on the memory card is identified by 



setting the address select switches of the 
comparator to a predetermined configuration. 
When the bank select signals from the CPU 
card match the present bank address, the 
PROM is enabled and the appropriate memo- 
ry bank is placed on-line. Data bus control for 



the system is not shown. 

The system show in Figure 6 and the one 
shown here are similar in that the four memo- 
ry banks are wired in parallel and each bank 
can be as large as the logical address space 
of the microprocessor. 
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Figure 8. Programming Wait States to Optimize Data Throughput 



SPECIAL MEMORY-INTERFACE 
CIRCUITS 

In some applications, the memory interface 
circuits must be adapted to the unique re- 
quirements of the system. For instance, a 
system may use devices whose response 
time and wait-state requirements are vastly 
different, necessitating programmed wait 
states for optimum throughput. 

Other examples include capturing a high- 
speed bit stream without the use of high- 
speed (high cost) memories, refreshing dy- 



namic RAM via interleaving, and minimizing 
leakage problems when driving open-collec- 
tor buses. Figures 8 through 11 show how 
Signetics ICs can be used to solve interface 
problems of this type. 



OPERATION & APPLICATIONS 
SUMMARY 

Using the "slowest" device in the system as 
a reference for data through-put is a gross 
waste of processor time. ROM is usually 



slower than RAM, and I/O devices are gener- 
ally slowest of all. One way of reducing the 
harmful effects of these diverse characteris- 
tics is to program wait states for each device 
such that inactive periods for the CPU will be 
minimized. With the PROM decoder in the 
system shown above programmed in this 
manner, the multiplexer selects the appropri- 
ate tap of the shift register to initiate the 
required number of wait states. The wait cycle 
is terminated when a "1" is shifted to the 
selected tap; the shift register is cleared at 
the end of each wait state cycle. 
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Figure 9. Storing High-Speed Serial Bit Stream With Low-Speed RAM 



OPERATION & APPLICATIONS 
SUMMARY 

In the design and use of logic analyzers, disk 
media, modems, and other similar equipment, 
a high-speed serial bit stream must be stored 
in memory. The above system shows how a 
20MHz serial data stream can be captured 
and stored in a relatively low-speed RAM that 
has a 5MHz (200ns) cycle rate. The system 



uses a simple parallel to serial converter, 
thus, saving the cost of high-speed memory 
devices. Other than the synchronizing clock 
being supplied by the serial-input system and 
the setup/hold times of the shift registers 
being met, operation is simple and straight- 
forward. 

• Incoming serial data is clocked into shift 
register. 



• After each fourth bit, data is transferred 
in parallel to a 4-bit counter (74F163) 
used as a latch. 

• Data is written into RAM while four new 
bits enter shift register. 

• Memory addressing is performed by 
incrementing the 74F163s and timing is 
controlled by a simple ring counter. 
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Figure 10. Using Interleaving Technique to Refresh Dynamic RAM Memories 



OPERATION & APPLICATIONS 
SUMMARY 

Most dynamic RAMs must be refreshed at 
least every 2-milliseconds to ensure retention 
of valid data. One method of memory refresh 
is shown in the above example. This system 
uses interleaving and relies on the premise 
that, during normal program execution, Ao 
toggles frequently enough to refresh the RAM 



without slowing the microprocessor with wait- 
states or DMA cycles to refresh the counter. 
If the system program uses wait-states, halt 
instructions, or address incrementing is other- 
wise limited, Ao may not toggle at a rate 
sufficient to accomplish refresh. For such 
situations, additional circuits or special pro- 
gramming may be required to prevent loss of 



data. Operation of the system can be summa- 
rized as follows: 

• When even bank is addressed by CPU, 
odd bank is refreshed by address 
counter. 

• Even bank is refreshed when CPU 
addresses the odd bank. 

• A increments the refresh counter 
before each odd-bank refresh. 
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Figure 11. Reducing Leakage Current When Driving Open-Collector Buses 



OPERATION & APPLICATIONS 
SUMMARY 

The number of buffers (7406 type) that can 
share an open-collector bus is often limited 
by device leakage or by the increased power 
consumption caused by lowering the values 
of the pullup resistors. A method of reducing 
the leakage current is shown in the above 
example. Here, the logic input and output 
enable of each gate are tied together; thus, 
the gate output is floated High to drive the 
open-collector bus. Floating the gate outputs 
provides a significant reduction in leakage 
current which allows the use of more gates 



and/or reduced power consumption by the 
pullups. 



SUMMARY 

Many of the applications and concepts pro- 
vided in this document were direct contribu- 
tions or heavily influenced by entries in the 
Signetics' Interface Circuit Design contest. 
Our special thanks to those individuals whose 
entries are referenced in whole or in part. 

As integrated circuits become more and more 
complex, fewer and fewer parts are required 
to implement a functional system; thus, inter- 



face support is a major consideration in the 
overall design process. To produce a compet- 
itive and cost effective product, the user must 
choose interface components that are effi- 
cient, reliable, and those that reflect the best 
features of current technologies. Signetics 
has met these challenges in the past and will 
continue to meet them in the future, providing 
silicon solutions that are truly state of the 
art — be it logic, memories, gate arrays, or 
other. For further documentation and/or ap- 
plications assistance, call or write to your 
nearest Signetics Sales and Service Office — 
there is one near you. 
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INTRODUCTION 

Signetics interface ICs are most often used to 
implement input and output ports in micropro- 
cessor based systems. This application note 
illustrates the effective use of Signetics FAST 
devices to interface microprocessor data and 
address buses to general purpose I/O ports. 
Topics illustrated include handshaking, multi- 
plexing, arbitration, and bit manipulating. 
More complex circuits involving memory inter- 



facing, shared memory, and multiple proces- 
sors are covered in other application notes. 

Simple I/O Ports 

The simple Input/Output ports shown in Fig- 
ure 1 use 74F374 octal flip-flops and 74F244 
octal 3-State buffers to interface to a micro- 
processor's data b us. The in put port is en- 
abled by RD AND P ORTSEL T he output is 
enabled by WP7 and PORTSEL 
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When 16 pin packages are preferable to 20 
pin packages for physical design considera- 
tions, 3-State multiplexers may be used as 
input ports. In Figure 2, 74F257 quad two- 
input multiplexers are used. A selects be- 
tween port A and port B. 

In Figure 3, a 74F373 octal transparent latch 
is used to drive a light emitting diode annunci- 
ator array. The output follows the data bus 
while E is High, and the display freezes when 
E goes Low. The 20mA sink current of the 
74F373 permits interface to most LED de- 
vices. 

A potential hazard exists when using trans- 
parent latches as output ports. The timing 
diagram of Figure 4 shows that data may not 
be valid when E is brought High, causing 
invalid data to be present on the output for a 
brief period. This will not cause a problem 
when driving LEDs because the duration of 
the invalid data is too short to be seen. But, 
problems will occur if the outputs are used to 
trigger other circuits that cannot tolerate 
glitches. Flip-flop? should be used instead of 
transparent latches when these conditions 
exist. 

Interfacing microprocessors to slow peripher- 
als, such as printers, usually requires hands- 
haking logic. In Figure 5, the 74F374, 3-State 
octal flip-flop acts as an output port for the 
microprocessor and as an input port for 
peripheral. The microprocessor writes data to 
the output port which sets /data available 
Low. The peripheral then reads input port 
which sets /data accepted Low and /data 
available back to High. The Low /data ac- 
cepted line interrupts microprocessor indicat- 
ing that peripheral is ready for another data 
transfer. 

Bit Manipulation 

In Figure 6, the 74F251, 3-State 8 to 1 
multiplexer provides a bit-oriented input port. 
This technique permits processors which do 
not have built-in bit manipulating capability to 
examine single bits at input ports efficiently. 
In addition, parallel inputs may be read bit- 
serially over a single data line. Address lines 
Ao, Ai, and A2 select the bit to be read, and 
data bus line D 7 is selected to permit a simple 
software decision based on JUMP-ON-SIGN 
or SHIFT-LEFT & JUMP-ON-CARRY. 
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A versatile bit-oriented output port may be 
implemented with a 74F259, eight-bit ad- 
dressable latch as shown in Figure 7. With 
this technique single output bits may be 
manipulated without maintaining a copy of the 
output port contents in memory. This is useful 
in bit-oriented control applications. The ad- 
dressable latch effectively performs serial to 
parallel conversion on data supplied from the 
system bus. Data is written to 1 of 8 output bit 
locations specified by address lines Ao, Ai, 
and A2. 

Caution: Address inputs must be stable be- 
fore latch is enabled or data can be entered 
into incorrect locations. If output glitches 
cannot be tolerated, data input must also be 
stable before the latch is enabled. 

A similar technique is used in Figure 8, to 
accomplish bit manipulation without using the 
data bus. Each bit is associated with two 
addresses. If A is High, the bit is set High; if 
Aq is Low, the bit is set Low. With this 
approach bit-manipulation is faster and re- 



quires less program memory because data 
does not have to be loaded and output from 
the accumulator. Also PCB layout complexity 
is reduced by removing the data bus from the 
output port. 

I/O Timing 

In many applications it is necessary to adjust 
timing to match microprocessor specifica- 
tions to bus specifications. For example, the 
MC6809 microprocessor has data write hold 
time of 30ns, making it difficult to interface to 
peripheral chips such as floppy disk control- 
lers that have longer hold time requirements. 

Figure 9 extends this hold time for interface to 
slow peripheral devices. A 74F373 3-State 
octal transparent latch is used to freeze data 
on I/O bus during write operations. During 
read operations, the 74F373 outputs are 
floated and data is read through the 74F244 
3-State octal buffer. 

Figure 10 shows the timing diagram for an 
I/O bus with extended hold time. During the 
write cycle, data is latched by 74F373 on the 



falling edge of E. Data remains on the outputs 
of the 74F373 until the rising edge of Q at the 
beginning of the next cycle, when the outputs 
are floated. The read cycle is unaffected. 
Data hold time is extended to 1 /4 cycle - from 
30ns to 250ns for a 1MHz cycle rate. Note 
that a latch is used instead of a flip-flop to 
preserve the data setup time of the 6809. 

A dedicated hardware solution is faster in 
systems requiring High throughput rates 
where the required function is performed 
frequently. In Figure 11, a 74F374 3-State 
octal flip-flop is used as both input and output 
port. By jumpering the output data lines of the 
74F374 to different system data bus lines, 
various dedicated functions can be real- 
ized - examples are nibble swapping, bit 
transposing, and data encryption. The soft- 
ware to perform data manipulation is sim- 
ple - data is written to the octal flip-flop, and 
manipulated data is read back into the pro- 
cessor using the following instructions: OUT 
(DATA MANIPULATOR), A IN A, (DATA MA- 
NIPULATOR) 
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Figure 2. Use of 3-State Multiplexers As Input Ports 
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Figure 3. Output Port Driving LEDs Using 74F373 Octal Transparent Latch 
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9- Tdhw 
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-Power on reset 

-6809E processor clock (1MHz shown) 

-Quadrature clack for 5809' 

-Peripheral bus driver enable 

-Peripheral READ/WRITE 

-Peripheral select 

-Peripheral read 

-Peripheral write 

-6809E output data hold time 

-Peripheral write data hold time 


























Figure 


10. Timing Diagram 


For I/O Bus With Extended Hold Time 







June 1987 



7-38 



Signetics FAST Products 



Application Note 



Using juP I/O Ports 



AN206 



Rea5 

PORTSEL 



X> 



3> 



D 
D, 
D 2 
D 3 
D 4 
D s 
D« 
D7 



SYSTEM 
DATA BUS 



Qo 


O 


Q 2 
Q 3 










CJ 4 
Qs 






Qe 


_ 




Q7 


O 



Figure 11. Data Manipulator Uses Dedicated Hardware 



a 



BIBLIOGRAPHY 

Many of the applications illustrated in this 
note were contributed or influenced by entries 
in Signetics' Interface Circuit design contest. 
Special thanks are due to the following indi- 
viduals whose entries were referenced in 
whole or in part in this note: 
V.K. Agrawal 
Timothy Anderson 
Wiley M. Bird 
James A. Ciarpella 
Mark Forbes 
Loren H. Johnson 
Prakash R. Kollaram 
G.B. Livingston 
Joseph Mastroieni 
Jonathan A. Titus 
Eugene M. Zumchak 



June 1987 



7-39 



Signetics 



AN207 

Multiple /xP Interfacing With 
FAST ICs 



FAST Products 



Application Note 



INTRODUCTION 

As microprocessor costs continue to de- 
crease and the demands on product perfor- 
mance continue to increase, designers are 
increasingly turning to multiple microproces- 
sor systems to meet the performance chal- 
lenge. The introduction of many "peripheral 
controller" type processors has made this 
choice even more attractive. This application 
note addresses typical problems associated 
with interfacing multiple microprocessors, and 
illustrates the use of Signetics Interface Cir- 
cuits in solving these problems. 

A multi-processor system contains two or 
more processors communicating through par- 
allel ports, multi-port memories, serial data 



links, and/or shared buses. The most popular 
multi-processor architectures are "loosely 
coupled" systems. In loosely coupled sys- 
tems each processor operates asynchro- 
nously with the other processors, usually 
performing a separate function. Communica- 
tion is not continuous, and occurs only when 
necessary. 

A special application for multiple micropro- 
cessor systems is in redundant systems. As 
the price of microprocessors dropped, it be- 
came economically feasible to achieve great- 
ly increased reliability by employing several 
processors operating in parallel, performing 
identical functions. After each operation a 
vote is taken on the result. If there is dis- 
agreement, a fault has been detected, and 
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Figure 1. Typical Multi-processor System 



appropriate corrective action can be taken. 
Appropriate action might be switching in a 
third processor, repeating the process, or 
activating an error sequence and/or an 
alarm. 

In the typical loosely coupled multiple proces- 
sor system of Figure 1, a main processor 
"delegates" processing work to four other 
processors. A keyboard scanner micropro- 
cessor scans the keyboard continuously, de- 
bounces key closures, performs code conver- 
sions, and transmits key codes to the main 
processor in a format that it can easily 
assimilate. A separate arithmetic processor 
accepts parameters from the main processor, 
performs arithmetic calculations, and pro- 
vides the results for the main processor to 
read when it is not busy with other tasks. The 
display controller accepts data and com- 
mands from the main processor, then dis- 
plays and manipulates data on CRT or other 
displays. The display controller refreshes the 
display and supports graphic displays without 
tying up the main processor. The print spooler 
is a separate processor that accepts files to 
be printed from the main processor using 
high-speed data transfers. Then the print 
spooler stores and feeds data to the printer at 
the printer's lower data rate, freeing the main 
processor for other chores. Each processor 
module contains its own "local" ROM, RAM, 
or I/O, so that it performs its task indepen- 
dently, and communicates with other proces- 
sors only when necessary. As a result, the 
system as a whole operates closer to its 
maximum speed. 

Some of the advantages of multiple micropro- 
cessor systems are: 

• Each processor performs a relatively 
independent task. 

- Design is easily split among team 
members. 

- Testing is easily performed on a 
modular level. 

- Modules can be added or modified 
without affecting other modules. 

• Multi-processing allows distributed 
processing where modules may be 
physically separated from the main 
system. 



June 1987 



7-40 



Signetics FAST Products 



Application Note 



Multiple mP Interfacing With FAST ICs 



AN207 























a 










OE 
74F374 










> 
















* 














PROCESSOR 

SYSTEM 

A 




DOUTSEL A 


PROCESSOR 
SYSTEM 

B 




DOUTSEL A 


1 












CMNSEL § 




* 




DINSEL § 




OE 
74F374 


A 


C 






: 




> 


" A DATA BUS 


^ B DATA BUS 






1 




B DATA AVAILABLE 




B DATA ACCEPTED 


A DATA AVAILABLE 


A DATA ACCEPTED 








Figure 2. Basic Inter-processor Communication 


Using Parallel I/O Ports 


AF02750S 













/-- 






/ 


r 












Figure 3. Handshake for Parallel Port 


Comr 


nunica 


WF11380S 

tion 



• Parallel processing greatly increases 
system performance and throughput. 

• Hardware cost is less than single- 
processor systems with similar 
performance. 

• Reliability can be increased easily by 
redundant processing. 

The following application examples illustrate 
the use of Signetics FAST Interface Circuits 
in multiple-processor systems. 



PARALLEL I/O PORT 
COMMUNICATIONS 

Figure 2 illustrates how parallel I/O ports 
using Signetics FAST Interface devices are 



used to accomplish simple 2-processor com- 
munications. Two 74F374 octal 3-State regis- 
ters are used to implement bi-directional par- 
allel data communication. Each 74F374 acts 
as output port to one processor and input port 
to the other. The handshake lines are needed 
when the processors operate asynchronously 
to ensure that data has been received before 
new data is transmitted. A handshake timing 
protocol (Figure 3) implemented in software 
acts as a traffic cop to assure valid data 
communications. The transmitting processor 
starts the handshake by setting Data Avail- 
able to indicate that data is valid. The receiv- 
ing processor sets Data Accepted to indicate 
data has been read. The transmitter then 
resets Data Available allowing the receiver to 



reset Data Accepted. The transmitter will not 
send new data until Data Accepted is reset. 



COMMUNICATIONS VIA 
MULTI-PORT MEMORY 

Figure 4 illustrates the logic required for two 
processors to communicate through a multi- 
port memory. The RAM is accessible from 
both processor A and processor B via 
74F1 57 multiplexers used to select one pro- 
cessor's bus at a time. Multi-byte messages 
and data blocks may be written into the 
memory by one processor and read out by 
the other at a later time. No byte-by-byte 
handshake is required. The multi-port memo- 
ry provides increased system performance at 
somewhat higher cost compared to a parallel 
port technique. Because of the use of multi- 
port memories in microprocessor systems, 
these systems can become quite complex. 
Another application note in this series covers 
interfacing to multi-port memories in greater 
depth. 
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Figure 4. Multiport Memory Provides High-performance Multi-processor Communications 



SERIAL COMMUNICATIONS 

Although serial communications between 
multiple processors is slower than the parallel 
methods examined above, it is usually less 
expensive and very useful for communicating 
with remote units. Serial communications via 
RS-232 or RS-422 links can provide reliable 
communications over great distances. Imple- 
mentation of serial communications is simpli- 
fied by the availability of Universal Asynchro- 
nous Receiver Transmitter (UART) devices 
and well established standards for circuit 
interfaces and protocols. Figure 5 illustrates 
local/remote processor communication using 
Signetics SC2681 UART devices. In many 
cases additional interface lines are required 
for handshaking. 



SHARED BUS ARCHITECTURE 

One of the most powerful multiple processor 
architectures uses the popular shared bus 
concept. In Figure 6, each processor has its 
own local bus with some combination of 
RAM, ROM, and I/O available locally. The 
shared bus permits use of "global resources" 
such as global memory and global I/O which 
are accessible to all processors on the 
shared bus. Common interfaces such as 
printer ports do not have to be implemented 
for each processor, and may be connected to 
the shared bus. Multiple processors commu- 
nicate indirectly with one another through the 
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global RAM. This technique provides highest 
throughput when interconnecting more than 
two processors. It also reduces cost through 
sharing of global resources. 

Any processor permitted to drive the system 
address, data, and control buses is known as 
a "master." Processors not having this capa- 
bility are "slaves." A useful attribute of 
shared bus systems is the ability to add whole 
new functions by connecting a new master to 
the bus. Figure 7 illustrates a typical shared 
system bus interface using Signetics Inter- 
face circuits. Three 74F244 octal 3-State 
buffers are used to drive the 24 bit system 
address bus (16 bits in some cases). Two 
74F245 octal bidirectional 3-State buffers are 
used to drive the 16 bit data bus (8 bits in 
some cases). In addition, half a 74F244 is 
used to drive the system command bus, 
composed of the sig nals IORD, IOWR, 
MEMRD, and MEMWR. 

Multiple local processors may request use of 
the shared bus by setting BUS REQUEST 
active and waiting for the arbitration logic to 
assert BUS GRANT. The arbitration logic 
indicates to the local processor when it may 
access the shared bus after a request has 
been made. This is necessary to prevent 
more than one local processor from access- 
ing the system bus at the same time, resulting 
in bus contention and possible system failure. 
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ARBITRATION 

Contention by several processors for use of 
shared resources can create sticky timing 
problems unless care is exercised in the 
design of appropriate arbitration logic to re- 
solve timing conflicts. Schemes for bus arbi- 
tration vary in speed, cost, and flexibility and 
involve parallel, serial, transparent, pseudo- 
transparent, polled, and flag operations. 

Parallel Priority Resolution 

Parallel priority resolution is most useful in 
systems with 4 or more masters, where its 
speed outweighs the disadvantage of the 
additional hardware. A scheme for system 
bus arbitration using parallel priority resolu- 
tion is illustrated in Figure 8. 

A master's priority is determined by using a 
74F148 priority encoder. Each master's arbi- 
tration logic generates a REQ to the priority 
encoder. When there is contention, the mas- 
ter whose REQ is connected to the highest 
priority input will be granted access. 

A 74F138 is used to decode the encoder 
outputs to generate the El (enable input) to 
the arbitration logic of t he maste r which has 
been granted access. CLEAR is used to 
remove all masters from the bus during reset 
or when an error condition is present. ARB 
CLOCK is used to synchronize all bus arbitra- 
tion inputs and outputs to prevent race condi- 
tions and to facilitate a standard interface 
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design. BUSY is generated by the master 
currently accessing the bus to indicate that 
the bus is in use. Even after a master has 
been granted access by the priority resolu- 
tion, it must still wai t for th e current master to 
vacate the bus, i.e., BUSY going inactive. The 
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arbitration logic generates a BUS G RANT to 
a master when El is asserted and BUSY is 
not. 
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Serial Priority Resolution 

Serial priority resolution eliminates the need 
for encoder/decoder hardware at the ex- 
pense of speed. In Figure 9 a master's priority 
is determined by its physical location in a 
daisy chain configuration. A master negates 
its EO (enable output) when its El (enable 
input) is negated or when it wants to access 
the bus. This negates EO for all masters 
further down the line to go inactive. If a 
master requests the bus, and no higher 
priority master_ is requesting the bus, as 
indicated by El being asserted, the master 
may access the bus when the current master 
is finished. The ARB clock rate is limited to 
the speed at which the daisy chain signals 
can propagate through all masters. 

Arbitration Logic 

Arbitration logic suitable for either parallel or 
serial priority resolution is illustrated in Figure 
10. The logic sh own sync hronizes a ma ster's 
BUS REQUEST input to ARB CLOCK jjsing 
flip-flop 1, asserting REQ a nd negating EO. If 
El is asserted and BUSY is not, the master 
m ay access the bus on the next falling edge 
of ARB CLOC K. This arbitra tion i s prov ided 
by flip-flop 2. BUS GRANT and BUSY are 
asserted. When the access is c omplete, the 
master negates B US REQUEST inactive. On 
the falling edge of ARB CLOCK, REQ negat- 
ed and, if El is asse rted E O is asserted. On 
the next falling edge BUSY and BUS GRANT 
are negated. The timing diagram for this 
sequence is illustrated in Figure 1 1 . Note that 
a master must wait for the curr ent ma ster to 
complete a transfer and negate BUSY before 
it may access the bus. 
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Figure 14. Semaphore (Flag) Register Permits Access to 
Shared Resource Without Monopolizing Shared Bus 



arbitration logic asserts BUS GRANT. Then 
READY is asserted and the shared bus cycle 
occurs. The processor is unaware of arbitra- 
tion and unaware that the bus is shared. With 
this technique, a watchdog timer should be 
used to ensure that the processor doesn't 
"hang up" if faulty bus operation prevents 
access. Access occurs one cycle at a time, 
preventing any one master from "hogging" 
the bus. 

Polled Access to Shared Bus 

The logic in Figure 13 uses an output port to 
request access to the bus, and polls an input 
port to determine when access has been 
granted. Once access is granted, the m aster 
retains the bus until it negates the BUS 
REQUEST output port bit. Large block moves 
may occur without fear of another master 
changing the data as with cycle-by-cycle 
arbitration. However, this approach greatly 
slows down the response time of the system, 
because of the waiting while each master 
performs. All other masters must wait, even if 
they do not require the use of the same 
shared resource. 

Semaphore (Flag) Arbitration 

The logic of Figure 14 improves on the polled 
access technique by permitting access to a 
shared resource when that resource is avail- 
able. A master first reads the semaphore 
register associated with the resource it 
wishes to access. The master may not ac- 
cess the resource unless the semaphore bit 
is false. When the semaphore bit is false, 
reading the register automatically sets the bit 
true. When the master reads a false sema- 
phore, it may then access the resource. All 
other masters reading the semaphore will see 
it set and will not access the resource. The 
master may access the resource until it is no 
longer needed. By writing to the semaphore 
register, it is automatically reset, allowing 
other masters to access the resource. Only 
the one resource, not the entire shared bus, 
is monopolized by one master at a time. The 
hardware performs a function similar to a 
software read-modify-write operation. 

The timing for the semaphore operation is 
shown in Figure 15. If the semaphore bit is 
false and the register is read, the bit is set 
tr ue at t he end of the read cycle (rising edge 
of IORD). The semaphore bit is reset by doing 
a "dummy" write to the semaphore register. 
The bi t is se t false at the beginning of the 
cycle (IOWR going low). 



B 



Pseudo-Transparent Priority 
Resolution 

The logic of Figure 12 uses "cycle stealing" 
to permit single byte transfers with pseudo- 



transparent arbitration. When the address 
decoder determines that a maste r requires 
access to shared bus, it asserts BUS RE- 
QUEST. The processor's READY line is held 
negated, "freezing" the processor until the 



INTERFACING THE MC68000 TO 
THE MULTIBUS™* 

One of the best examples of a multi-proces- 
sor shared bus is the MULTIBUS. One of the 



•MULTIBUS is a trademark of Intel Corporation. 
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most popular 16 bit processors in new de- 
signs today is the MC68000. Yet, to our 
knowledge, there are currently (mid-83) no 
LSI MULTIBUS arbiter ICs available to allow a 
designer to easily interface the two. There are 
arbiter ICs available, but they were designed 
for other processors and are cumbersome 
and limited in performance when interfaced to 
the 68000. 

The following is the design for a 68000 
MULTIBUS interface. The design supports 
serial or parallel arbitration and performs with 
a 10MHz bus clock. Operation is similar to the 
example described previously. Tables 1 and 2 
define the MC68000 bus control signals and 
the MULTIBUS arbitration signals. The timing 
diagram for MC68000 read and write cycles is 
shown in Figure 16. 

Figure 17 illustrates the control circuitry for 
the MC68000 to MULTIBUS interface. The 
master in itiates a M ULTIBUS transfer by 
asserting MULTIREQ active. This is usually 
the output of address decode circuitry. AS 
clears the request at the end of the transfer. 
Flip-flops 1 , 2, and 3 sample and synchronize 
the bu s request to the falling edge of BCLK. 
Since MULTIREQ is asynchronous to BCLK, 
flip-flop 2 serves as a syn chroniz er and is 
clocked on the rising edge of BCLK. All inputs 
to the arbiter are thus synchronous so that 
race conditions at flip-flop inputs are avoided. 

If the bus is not in use (BUSY is not asserted), 
and no higher priority master requests the bus 
(BRPN is asserted), the master is granted 
access on the next falling edge of BCLK. Flip- 
flop 4 provides this func tion. If t hese condi- 
tions are not satisfied, DTACK is used to 
force the CPU to wait. Once the master is 
granted access, it sets BUSY active to indi- 
cate that the bus is in use. BUSEN (bus 
enable) also becomes active and gates the 
master's address, data, and control buses 
onto the MULTIBUS. One h alf cycle later, on 
the rising edge of BCLK, flip-flop 5 sets 
CMDEN (Command Enable) active. This al- 
lows RD or WR strobes to be asserted on the 
MULTIBUS. This delay is necessary because 
the MULTIBUS requires data and address 
valid 50ns before read or write commands. 
DS is used to generate the read or write 
strobes. 

The M ULTIBUS transfer is completed when 
XACK is asserted terminating the 68000 cycle 
by asserting DTACK. The master maintains 
control of the MULTIBUS until another master 
reques ts access, as indicated by asserted 
CBRQ. If the current master is not performing 
a MULTIBUS transf er, it lo ses the bu s on the 
next falling edge of BCLK. CMDEN, BUSEN, 
and BUSY are negated. Flip-flop 4 provides 
this function. 



Table 1. MC68000 Bus Control Signals. 

(Refer To The Signetics 68000 Microprocessor Data Sheet For More 

Information.) 



CLK 



AS 



UPS , 
LDS 



R/W 



DTAK 



BCLK 



BREQ 



CBRQ 



XACK 



Clock. Time reference for 68000 microprocessor bus control. 



Address Strobe. Indicates that address on address bus is valid. 



Upper and Lower Data Strobe. 

Indicates that the processor is reading from or writing to the upper data 

byte 

(D 7 -D 15 ) and/or the lower data byte (D0-D7). 



Read/Write. Indicates whether the current bus cycle is a read or a write 
cycle. 



Data Transfer Acknowledge. Input to the 68000 indicating that the data 
transfer can be completed, on the high to low transition. 



Bus Clock. All arbitration signals listed below must be synchronized to the 
negative edge of this clock. It is independent of any processor clock. 



Bus Priority In. jndicates that no higher priority master is requesting the 
bus. Similar to El in previous examples. 



Bus Priority Out. Used in serial priority resolution circuits. 
Similar to EO in previous examples. 



Bus Busy. Driven by current bus master to indicate that the bus is in use. 



Bus Requ est. U sed in parallel priority resolution circuits. 
Similar to REQ in previous examples. 



Common Bus Request. Driven by all potential bus masters requesting bus. 
Used to save time by allowing the present bus master to avoid arbitration 
after each cycle if no other requests are active. 



Transfer Acknowledge. Indicates that the MULTIBUS data transfer is com- 
pleted on high to low transition. 



The logic that interfaces the MC68000 to the 
MULTIBUS is shown in Figure 18. 74F533 
inverting octal 3-State latches are used to 
gate the 20 bit address and 16 bits of data 
onto the MULTIBUS. Note that the data and 
address bus is negative true. 74F240 octal 3- 
State inverting buffers are used to gate 16 
bits of data onto and off of the MULTIBUS. 
Data direction is determined by the 
MC68000's R/W line. A 74F139, 2 to 4 
decoder is used to decode I/O and RD/WR 
to generate the 4 MULTIBUS commands. I/O 
is the output of address decode circuitry 
which decodes I/O addresses. A 74F244 is 
used to gate the commands onto the MULTI- 
BUS. 

Signetics FAST logic family is used in this 
design to increase speed and bus drive 
capability while minimizing MULTIBUS load- 
ing. 



REDUNDANT 

MICROPROCESSORS ENHANCE 
RELIABILITY 

Figure 1 9 illustrates how two 6809E micropro- 
cessors are used in a parallel redundancy 



scheme to prevent faulty operation from dam- 
aging external systems. Two systems with 
identical processors, RAM, ROM, and I/O are 
first synchronized. After synchronization, their 
data buses are compared every cycle. If the 
data on the two buses is different, an error 
has occurred and the system shuts down. 

A common clock is used to drive the 6809E 
processor in each system so that a timing 
reference is established. Upon reset, both 
processors execute a sync instruction and 
the critical output circuits are turned off. 
When both processors have executed the 
sync instruction, as indicated by BA = and 
BS = 1 , the START button is used to interrupt 
the processors and they begin program exe- 
cution in synchronism. The critical outputs are 
also turned on. On the falling edge of E, the 
data buses of the two systems are compared 
using the 74F521 octal comparator. If the 
data does not match, at least one system is 
operating incorrectly. The 74F74 flip-flop 
latches the error condition and turns off the 
critical outputs. 

A similar technique should be used on out- 
puts to ensure that an output goes active only 
when the output of both systems goes active. 
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INTRODUCTION 

This application note shows how Signetics 
FAST circuits can be used to implement 
interrupt control logic for a variety of micro- 
processors. The circuits presented serve a 
variety of functions, which include: 

• Masking: How to selectively enable 
interrupt inputs 

• Prioritizing: Which interrupt is serviced 
when more than one interrupt occurs 

• Vector Generation: How the interrupt 
service routine is selected 

An interrupt is an asynchronous input to a 
microprocessor that suspends current pro- 
gram execution and causes a jump to an 
interrupt service routine. Interrupts are espe- 
cially useful in real-time systems and have 
become a standard feature in microprocessor 
designs. 



REASONS FOR USING 
INTERRUPTS 

The use of interrupts generally increases the 
efficiency of the system. Without interrupts, 
the microprocessor must poll each peripheral 
to determine when it is ready for service. The 
time spent polling cuts down available pro- 
cessing time, and polling is unnecessary 
when the peripheral devices are not ready for 
service. With interrupts, the peripheral device 
informs the processor when it is ready; thus 
no time is wasted. 

Interrupts also provide faster response to 
service requests from a peripheral. The high 
data rate of many devices, (e.g. disk drives) 
requires immediate response to prevent loss 
of data. As another example, a power-fail 
interrupt can be used to initiate an orderly 
shutdown in the remaining moments. 



Interrupts can also be used for error handling. 
If a parity error is detected in the memory, for 
example, an interrupt can be generated to 
suspend the operation of the program or 
invoke an error-handling routine. 



INTERRUPT LATCHING 

Figure 1 shows a circuit that captures asyn- 
chronous events and generates an interrupt 
to the microprocessor. The 74F533 inverting 
octal latch is used to "freeze" the state of the 
interrupt inputs. This is necessary to catch 
short interrupt request pulses. When all inter- 
rupt requests are inactive, the latch enable 
(LE) input of the 74F533 is asserted. When 
any request is asserted, the interrupt signal to 
the microprocessor (INT) is asserted and the 
latch is disabled. Thus, the state of the 
interrupt inputs is latched. 
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Figure 2. Interrupt Masking 



During its interrupt service routine, the micro- 
processor reads the interrupt latch outputs 
via the74F1244 or 74F244 octal 3-State buff- 
er to determine which event caused the 
interrupt. This scheme is most useful with 
microprocessors such as the 68000 family 
that do not have vectored interrupts. 

At the end of the interrupt service routine, the 
microprocessor resets the latch by pulsing 
the /CLEARINT output line. This would typi- 
cally be generated by decoding a write to a 
particular address. 



INTERRUPT MASKING 

Figure 2 shows an interrupt controller that 
allows each interrupt input to be individually 
enabled or disabled (masked). A 74F273 
octal D flip-flop stores the state of the inter- 
rupt inputs whenever any input changes. 

Exclusive-OR gates 74F86 compare the in- 
puts of the state register to its outputs; 
whenever an input changes, the correspond- 
ing exclusive-OR gate output goes High. 

Another 74F273, connected as an output 
port, serves as the mask register. The micro- 
processor writes a bit pattern to this port to 
determine which interrupts are enabled. The 
outputs of the exclusive-OR gates are then 
ANDed with the mask register outputs, so 
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that interrupt inputs with a zero in their mask 
bit are ignored. 

Whenever any unmasked input changes 
state, the state register is clocked, and the 
interrupt latch is set. The microprocessor 
reads the state register via the 74F1244 or 
74F244 3-State buffer acting as an input port, 
and the interrupt latch is cleared. 

Caution: This circuit can be fooled if an 
interrupt input changes twice before the 
microprocessor reads the state register. 
Therefore, this design should be used only for 
relatively slow-changing interrupt inputs. 



INTERRUPT PRIORITIZING 

In the previous circuits, the hardware does 
not select which interrupt has highest priority. 
If two or more interrupts are simultaneously 
asserted, the microprocessor software must 
decide which to process first. 

Figure 3 shows a circuit with prioritization 
logic to select the highest priority interrupt. 
Interrupt inputs are sampled by the 74F377 
octal flip-flop. This register is also used to 
freeze the state of the interrupt inputs when 
the output of the priority encoder is being 
read by the microprocessor. If one (or more) 
interrupt input is asserted, the output of the 
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74F148 priority encoder will indicate the num- 
ber of the highest priority active interrupt. 

The Ca§ output of the encoder is effectively 
the OR of all the inputs, and produces the 
interrupt signal to the microprocessor. The 
microprocessor then reads the interrupt num- 
ber via the 74F1244 or 74F244 3-State buffer 
connected as an input port. The microproces- 
sor can use the interrupt number as an index 
pointer into a branch table, to access the 
appropriate service routine. 

A 74F138 3-to-8 decoder decodes the inter- 
rupt number to generate individual reset sig- 
nals for each interrupt source. The decoder is 
enabled when the microprocessor reads the 
interrupt number, so the interrupt output of 
the device being serviced is automatically 
reset. 



RESTART VECTOR 
GENERATION FOR 
8080 -FAMILY PROCESSORS 

The 8080, 8085, NSC800, and Z80 all have 
interrupt modes in which a vector is automati- 
cally read from the interrupting device. (For 
the 8080, this is the only mode; the other 
processors also have additional modes.) This 
vector is treated as an instruction; the single- 
byte CALL instructions called RESTARTS are 
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Figure 4. Restart Vector Generation Circuit 



B 



generally used for the vectors. The format of 
the restart instructions is 11CBA111 (binary), 
where CBA represents the three-bit identifier. 
Figure 4 illustrates a restart vector generation 
circuit. 

The 74F148 priority encoder generates the 
interrupt request to the microprocessor when 
any interrupt input is asserted. It also provides 
the three-bit identifier to the appropriate in- 
puts of the 74F1244 or 74F244. When the 
microprocessor performs an interrupt ac- 
knowledge cycle, the restart instruction is 
June 1987 



read via the 74F244 octal buffer. Table 1 
shows the vectors generated for each input. 
Interrupt input 7 produces an identification 
code of 000, since the priority encoder out- 
puts are active-Low. 

Note that the interrupt inputs are not latched 
by this circuit, and thus must remain asserted 
until the interrupt acknowledge cycle is com- 
pleted. 

The Z80 microprocessor has several modes 
of interrupt operation. The mode described 
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above is called mode 1. Mode 2 is a table- 
driven mode in which the vector supplied by 
the peripheral is used as a pointer to a table. 
The service routine address is then read from 
the table. 

Figure 5 shows a circuit for generating the 
vectors for Z80 mode 2 interrupts. The 
74F148 priority encoder generates a three-bit 
binary number corresponding to the highest 
priority active interrupt. This number is read 
by the microprocessor during the interrupt 
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Table 1. 8080-Family Interrupt Vector Generation 


HIGHEST PRIORITY 
ACTIVE INPUT 


VECTOR 
GENERATED 


INSTRUCTION NAME 
8080 Z80 


INT7 


11000111 


RST0 RST 


INT6 


11001111 


RST1 RST 8 


INT5 


11010111 


RST2 RST 16 


INT4 


11011111 


RST3 RST 24 


INT3 


11100111 


RST4 RST 32 


INT2 


11101111 


RST5 RST 40 


INT1 


11110111 


RST6 RST 48 


INTO 


11111111 


RST7 RST 56 



Table 2. Interrupt Vectors 
Generated By Circuit In Figure 5 



acknowledge cycle via the 74F244 octal 3- 
State driver. 

Table 2 shows the vectors generated by the 
circuit. The least significant data input of the 
74F1244 or 74F244 is grounded, and the 
code from the priority encoder provides the 
next three bits. This is necessary because 
each interrupt vector must point to a two-byte 
entry in the service routine address table. The 
four most significant bits are set by the 
switches. This allows the same circuit to be 
used in several places in a system by setting 
the switches differently on each. 



VECTORED INTERRUPTS FOR 
68000 -FAMILY 
MICROPROCESSORS 

The 68000 microprocessor and its derivatives 
(68002 and 65002) do not have a built-in 



mechanism for handling vectored interrupts. 
When an interrupt occurs, the microprocessor 
fetches the address of the service routine 
from memory locations FFF8 and FFF9 (for 
the 65002, locations FFFE and FFFF). Nor- 
mally these are ROM locations, and the 
interrupt service routine address is therefore 
fixed. 

Figure 6 shows a circuit that provides vec- 
tored, prioritized interrupts for these micro- 
processors. When the microprocessor reads 
from address FFF8 or FFF9, this circuit disa- 
bles the normal address buffers and substi- 
tutes a different address via a second set of 
74F1244 or 74F244 octal 3-State drivers. Bits 
1, 2 and 3 of the substituted address are 
determined by the highest priority active inter- 
rupt input. Thus, the service routine address 
is fetched from a different memory location 
for each interrupt input. The high-order ad- 
dress bits are set by the switches. 



HIGHEST PRIORITY 
ACTIVE 
INPUT 


VECTOR 

GENERATED 

(HEX) 


INT7 


X 


INT6 


X 2 


INT5 


X 4 


INT4 


X 6 


INT3 


X 8 


INT2 


X A 


INT1 


X C 


INTO 


X E 



NOTE: 

1. X -Switch settings 



DAISY CHAIN INTERRUPT 
PRIORITY SYSTEM 

In the previous examples, a priority encoder 
was used to set the priority of each interrupt 
source. Another way to set priority is with an 
interrupt priority daisy chain, as shown in 
Figure 7. The priority of each device is 
determined by its physical location in the 
chain. Support for an interrupt daisy chain is 
built into the peripheral chips for some micro- 
processor families, such as the Z80. This 
example shows how a similar daisy chain can 
be implemented for other microprocessors 
such as the 8085 or 68000. 
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When one or more device asserts an inter- 
rupt , the mic roprocessor responds by assert- 
ing INTACK active. This signal connects di- 
rectly to the highest priority device's INTACK 
IN input. If that device had not asserted an 
interrupt, then it passes the interrupt acknowl- 
edge signal to the next device via its INTACK 
OUT signal. Thus, the interrupt acknowledge 
is passed along from one device to the next 
until it reaches the highest priority device that 
generated an interrupt. That device then 
places its interrupt vector on the data bus. 

Figure 8 shows an implementation of this 
system. The two 74F74 flip-flops latch the 
interrupt request and synchronize it with the 
system cl ock. The signa l at INTACK IN is 
passed to INTACK OUT unless the interrupt 
latch is set. The 74F244 drives the interrupt 
vector (restart in struction) to the data bus 
when INTACK IN is active and the interrupt 
latch is set. Switches allow the interrupt 
instruction to be selected for each device. 



68000 INTERRUPT STRUCTURE 

The 68000 16-bit microprocessor provides an 
extremely versatile interrupt structure. There 
are seven interrupt priority levels with up to 
256 different vectors per level. The 68000 
has a three-bit interrupt input which specifies 
the interrupt level. A code of 000 means no 
interrupt; any other code produces an inter- 
rupt, and the level corresponds to the code. 

Figure 9 shows the timing diagram for the 
interrupt acknowledge cycle. When the 68000 
recognizes the interrupt, it places the interrupt 
acknowledge code on the function code out- 
puts /FCo-/FC 2 , and outputs the interrupt 
level being serviced on address lines Ao, A 1 
and A 2 . The interrupting device then places 
the interrupt vector on the data bus from 
which it is read by the 68000. 

Figure 10 shows a circuit that allows the user, 
under program control, to generate an inter- 
rupt of any priority level and to supply any 



interrupt vector. The program uses a MOVE 
instruction to output the desired interrupt level 
and vector. The circuit then generates the 
interrupt. This allows subroutines to be imple- 
mented as interrupt service routines. It is also 
useful for testing interrupt service routines. 

All signals are VERSABUS™ signals, with 
the exception of INT ADDR* which is the 
output of the address decoder, and RD/WR* 
which must be derived from the VERSA- 
BUS™ control signals. Note that the address 
and data buses are active low; VERSABUS™ 
notation is used (active low signal names are 
followed by an asterisk "*"). DS0* and DS1* 
are basic ally the same as the 68000* s UDS 
and ED5. IACKIN* and IACKOUT* are priority 
daisy chain signals as described previously. 
IPL1 * through IPL7* are the seven interrupt 
signals which are fed through a priority en- 
coder on the CPU board (not shown) to 
generate the binary-encoded interrupt signals 
to the 68000. 
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The operation of the circuit is as follows: 

• The software performs a move 
instruction to the address decoded as 
INTADDR*, with the interrupt vector in 
D0-D7 and the interrupt level in D 8 , Dg 
and Da- 

• Flip-flop I is set, releasing the clear 
from the 74F175 priority register C. The 
new interrupt level is clocked into the 
register and an interrupt of that level is 
generated by the 74F138 decoder D. 



• At the same time, the interrupt vector is 
loaded into the 74F373 latch L. 

• After an appropriate delay 74F73A flip- 
flops P and Q generate XACK*, and 
the cycle completes. 

When the 68000 recognizes the interrupt, the 
following sequence occurs: 

• The priority level being serviced, as 
indicated by the state of Ao, A1 and A2, 
is compared to the contents of the 



interrupt priority latch C by the 74F85 
comparator B. (Note that the 5 outputs 
of the 74F175 are used to invert the 
active low address signals.) 
• If the levels match, the interrupt vector 
is placed on the data bus, XACK* is 
generated, and the cycle terminates. 
Flip-flop I is reset, which removes the 
interrupt by clearing the interrupt 
request register. 
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Figure 10. Complete Interrupt Circuit for 68000 
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INTRODUCTION 

As circuits become faster, more concern 
needs to be focused on packaging and inter- 
connects in order to fully utilize device perfor- 
mance. One area of concern is with the 
package leads between the chip and the 
board environment. The current flowing into 
or out of an integrated circuit is conducted 
through a lead frame trace and bonding wire 
connecting the integrated circuit to outside 
circuitry. These leads are circuit elements, 
inductors, and have a definite effect on the 
circuit performance because they generate 
noise in High-speed applications. 

Inductance is the measure of change in the 
magnetic field surrounding a conductor result- 
ing from the variation of the current flowing 
through the conductor. The change in current 
through the inductor induces a counter elec- 
tromotive force, EMF, which opposes that 
change in current. 



An example is a buffer driver discharging a 
50pF load. At a switching rate of about 3V in 
2ns, the current generated by discharging 
that capacitor at that rate is: 



l = C ■ 



dV 
dt : 



50pF 



3v 
2ns 



■ 75mA. 



All this current flows through the ground lead 
of the package. Changing the current through 
this lead generates a ground lead voltage or 
ground bounce. A typical lead inductance has 
been measured to be about 10nH. Switching 
75mA through a ground lead with an inductive 
value of 10nH causes a ground bounce of 
about: 



dl 75mA 

V = L - ~ 10nH * = 750mV. 

dt 1ns 
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Figure 1 



Figure 1 illustrates the current surge and 
ground bounce during switching. This was 
modeled using the equations: 



V(t)« 



lc(t) ■ 



3V 



1 + e fr to > /K 



V L (t) = L 



dl c (t) 
dt 



LC 



d 2 V(t) 
dt 2 



If more than one output is switched at a time 
this ground bounce can get very large. 
Changing the ground reference on the chip 
can have significant effects on circuit perfor- 
mance. A Vcc bounce can also be calculated 
when the 50pF load capacitors are being 
charged and can also have serious effects on 
circuit performance. 

Some of the problems caused by package 
lead inductance are: 

1. Adding delay through buffer parts 

2. Changing the state of flip-flop parts 

3. Output glitching on unswitched outputs 

4. Circuit oscillations 



GENERAL PROBLEMS 

ASSOCIATED WITH GROUND 

BOUNCE IN High-SPEED 

CIRCUITS 

Adding Delay Through Buffer 

Parts 

Delay through a buffer part is not only a 
function of the gate itself but is also a function 
of how many gates in the package are 
switching at once. Switching more than one 
output at a time adds to the current being 
forced through the ground lead of the pack- 
age. The ground potential seen by the chip 
rises because of the lead inductance. This 
rise in ground potential raises the threshold of 
the gate and tends to turn the gate back OFF 
slowing the discharge rate of the load capaci- 
tor. The gate doesn't finish switching until the 
ground bounce settles out. 
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Figure 2 shows an example of a buffer 
connected to a test load. Probing on the 
ground pad, Vq, shows the effect ground lead 
inductance has on the ground pad potential. 

Figures 3 and 4 show the ground and Vcc 
bounce during switching on an 'F240 Buffer. 
The effect of ground bounce on this part is to 
slow the propagation delays from 3ns with 
only one output switching to 5ns with all 8 
outputs switching at once. AC specifications 
are usually generated with only one gate 
switching at a time. For example the 'F240 
Tphl limits are 2.0ns minimum, 3.5ns typical 
and 4.7ns maximum. Therefore when using 
AC specifications based on single gate 
switching, a derating factor for multiple 
switching should be used. A derating factor of 
250 to 300ps per output switching has been 
suggested as a reasonable number and some 
customers are using this in their internal 
specifications. 

Integrated Circuits Containing 
Flip-Flops 

Integrated circuits containing flip-flops might 
be seriously affected by inductive ground 
bounce because of the possibility of the flip- 
flops changing states. To explore this effect, 
the 'F374, an Octal D-type flip-flop, was 
analyzed by comparing test results from the 
conventional corner mount Vcc and ground 
package to that of a side mount Vcc and 
ground version. A test setup was used where 




alternate 1's and 0's were clocked into seven 
of the eight flip-flops to obtain simultaneous 
output switching and worst case ground 



bounce. The eighth flip-flop input was held at 
a DC bias of 2.0V. This should result in its 
output being held at a constant 1 level. 
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Figure 6 



Figure 5 shows the corner mount results. The 
ground bounce is sufficient to couple the 
output of the eighth flip-flop (Q7) to less than 
2.0V during the transition of the other seven 
outputs represented by Ofe. The output then 
charges to a marginal Vqh level. 

Figure 6 shows the results from the side 
mount version. Output glitching during the 
transition of the other seven outputs is still 
present, but due to the approximately 50% 
reduction in lead inductance over the corner 
mount version, the output is allowed to 
charge back to its original Voh level. 

Output Glitching During Multiple 
Switching 

In some cases the effects of ground bounce 
can be minimized if properly taken into con- 
sideration during the design and layout of the 
integrated circuit. Note in Figure 7, the glitch 
that was present on the output of the 'F1 1, a 
triple 3-input AND gate, during an early transi- 
tion of the other two outputs. A newer version 
of the 'F1 1 is shown in Figure 8. Note that the 
glitch has been greatly minimized. 

Circuit Oscillations 

A fourth area of concern is the possibility of 
circuit oscillations during slow input transi- 
tions through threshold. This would be of 
importance if the delay through the part is on 
the order of the natural period of oscillations 
of the ground inductance and the load capac- 
itance. 

During testing, a particular problem has been 
seen when the inputs are driven by a power 
supply by way of a cable. Because there is a 
delay through the cable, it takes time for the 
power supply to sense a change in the 
impedance at the input near threshold. This 
delay sets up oscillations between the power 
supply and the input of the part when the 
input is held near threshold. 

Inductance Measurements And 
Verification 

To verify that lead inductance caused these 
problems, the lead inductance was measured 
and circuit simulations done to show circuit 
behavior. Measurement of lead inductance 
was accomplished using an HP S-parameter 
test set. These measured values of lead 
inductance were used in a circuit simulation 
program. The results of the simulation show 
voltage and current wave forms similar to the 
measured waveforms. 
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Derivation of the S-parameter 
Method 

The general form for voltage and current 
along a transmission line is: 

V(z) = V + e-7 z + Ve7 z 
l(z) = l + e-? z -re!s 

Where V + , V", l + , l~ are constants, usually 
complex, determined by the boundary condi- 



tions, z is the distance from the load and 
gamma (7) is a complex term involving a real 
or loss term and an imaginary or phase shift 
term. 

7 = a + j/3 

7 ~ i/2(rVc7l + gVLTc) + jwVLc. 

Considering the lossless case where R = 
and G = 0, 7 - jj8 and only results in a phase 



shift. The equations for voltage and current 
then become: 

V(z) = V + e-^ z + V-ei^ 

I(z) = l + e-^ z -re^ z 
To find Z1 set z = 0. (See Figure 9). 

Z 1 =V 1 /I 1 =(V + +V-)/(l + -r) 
since, l + = V + /Zo and, 

r=v-/z , 

Zi - (V + + V~)/(V-/Z - V + /Z ), or, 

1 + V/V + 
21-20 1-V/V+ 

V*/V + is called the reflection coefficient and 
is usually complex, 

r = v-/v + . 

The impedance at the load then becomes: 
1 + r 



Zi=Z 



On the S-parameter test set, the magnitude 
of the reflection coefficient, | T |, is measured 
in dB at a particular angle, 

r rea , = 10<l r dBl /20 > LB. 

For an inductor, 

1 + r 
Z-i = Z = R + jcoL , 



usually R = 
directly. 


~ and L can be solved for 
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Table 1 



PACKAGE 


REFLECTION COEFFICIENT 


INDUCTANCE 


16-pin (300mil-wide) 
8 to 16 
4 to 12 


-0.50Z_162°C 
-0.32Z.172°C 


25.62nH 
11.51nH 


24-pin (600mil-wide) 
12 to 24 
6 to 18 


-0.56Z.157°C 
-0.29/_157°C 


32.78nH 
18.33nH 


24-pin (300mil-wide) 
12 to 24 
6 to 18 


-0.47Z.160°C 
-0.34/.170°C 


28.39nH 
14.27nH 



Example 

A 16-pin package measuring from pin 8 to 16 
has a reflection coefficient TdB = -0.5 L 
162°, Z of the system is 50£2 and the 
measurement frequency is 50MHz. 

r dB = -0.5^162° 

r rea i = 0.944 L 162° = -0.898 + jO.292 

1+T 0.102+J0.292 

Zi = Z = 50* 

1 - T 1 .898-J0.292 



= 50* 



t 0.309 L 70.7° 
1.920A-8.74 



= 8.05 L 79° 
Z 1 = 1.475+j7.914 

L = 7.914/(2tt*50MHz) = 25.1 9nH . 

Alternately, using the approximation R = 0, so 

|Zi| = coL: 



Three packages were used to measure lead 
inductance, a 16-pin CERDIP, a 24-pin CER- 
DIP and a 24-pin skinny CERDIP. Vcc and 
ground were double bonded to an 80 X 80 
mil blank die. Table 1 shows the results of the 
measurements. 

These values are the total inductance Vcc to 
ground. Each lead inductance would be about 
one half these members. 

Simulation of Measured Values 

Both ground and Vcc bounce for the 'F240 
were simulated using the inductive values 
measured. The results were similar to the 
measured data of the 'F240, Figures 3 and 4. 
The simulation of the 'F240 is shown in 
Figure 10. This shows the pad Vcc. the pad 
ground (Vq) and the inputs (V| N ) and outputs 
(Vqut) when all 8 buffers are switched simul- 
taneously. 



SUMMARY 

A major contributor to noise in High-speed 
circuits is package lead inductance. Integrat- 
ed circuits are packaged with lead frame 
traces and bonding wire. These leads act as 
inductors. Voltage generated across these 
leads follow the law: 

di 

V = L- 

dt 

This represents noise to an integrated circuit 
chip and can cause performance degrada- 
tion. The faster the switching rates become, 
the more lead inductance can affect circuit 
performance. 

As circuits become faster, more care should 
be taken in packaging and chip layout. In 
some cases like the 'F1 1 , a better layout can 
help remove potential problems but in most 
cases like the 'F240, the noise is strictly a 
function of the package. Care should be 
taken in integrated circuit packages to mini- 
mize lead lengths. Side mount Vcc and 
ground pins, smaller packages such as the 
surface mounted SO, and High levels of 
board integration are a few possibilities which 
would help minimize lead lengths. 



8.05 



= 25.62nH 
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INTRODUCTION 

Economic survival is driving the electronics 
industry to use cheaper, faster, more reliable 
and more dense systems and components. 
Assembly technologies, such as SMD (Sur- 
face Mounted Device) technology, developed 
and used in hybrids and for military electron- 
ics for over two decades, is being adapted to 
commercial electronics as part of this evolu- 
tion. With SMD technology, components are 
soldered directly to a metalized footprint on 
the surface of the board or substrate rather 
than being inserted through holes drilled in 
the board and then soldered. Because of this 
evolution, package styles specially designed 
to facilitate surface mounting are now in high 
demand. 

The reasons for the change to SMD technolo- 
gy vary from one customer to another; but the 
primary motivator is higher profits through 
lower manufacturing and material costs, or an 
improved product, or both. 

Improved Electrical 
Performance 

Because SMD packages are much smaller 
than their DIP counterparts, they have much 
less capacitance and inductance, and provide 
improved AC performance, especially in high- 
speed environments. They help to minimize 
problems associated with ground bounce and 
multiple output switching found with standard 
DIP packages. The SO package is especially 
suitable for high-speed families such as FAST 
and High-Speed CMOS where package in- 
ductance can induce or compound problems 
not normally found in slower technologies. 

Ease Of Automation 

SMD pick-and-place machines offer higher 
yields, faster cycle rates (3 - 10x faster), and 
much higher throughput volumes than auto- 
matic insertion machines for DIP packages. 

Greatly Increased Densities 

Greatly increased densities can be achieved 
through surface mounting. The packages 
themselves are much smaller (as much as 
70%) and can be placed much closer togeth- 
er. Furthermore, both sides of the board can 
be used with SMDs. 

Reduced Board Costs 

The number of layers, total size of the board, 
and the number of plated through holes can 
be reduced, thus lowering the total cost of the 
board (many companies claim savings of 30 
to 50%). 

June 1987 



Easier Board Rework 

In those instances where rework is neces- 
sary, it is much faster and cheaper with 
SMDs. 

Improved Reliability 

Not only are the components proving to be at 
least as reliable as their DIP counterparts but, 
surface mounted assemblies show fewer fail- 
ures in stress tests than equivalent through 
hole assemblies. 

Lower Shipping, Storage And 
Handling Costs 

SMD components are up to 70% smaller and 
weigh up to 90% less than DIPs (up to 95% 
savings in storage area for Tape & Reel SMD 
components vs DIPs and up to 90% savings 
in component weight). Surface mount assem- 
blies offer additional savings in both weight 
and space, both of which can be linked to 
increased profits. 

SMD packages for integrated circuits fall into 
two categories: Swiss Outline, also known as 
Small Outline (SO), and the Plastic Leaded 
Chip Carrier (PLCC). 



SO PACKAGE 

The SO package was developed by N.V. 
Philips Corp, originally for the Swiss watch 
industry. In the mid 1970s Signetics intro- 
duced linear ICs in SO packages to the US 
market (hybrid and telecommunications). As 
demand grew, other technologies such as 
FAST, Low Power Schottky, Schottky, TTL, 
CMOS, High-Speed CMOS (HC and HCT), 

Table 1 



ECL, ROMs, RAMs, PROMs, were made 
available in SO packages. 

The SO is a dual-in-line plastic package with 
leads spaced 0.050" apart and bent down 
and out in a Gull-Wing format. It comes in two 
widths: 0.150" SO, and 0.300" SOL (SO- 
Large) depending on the pin count. 

As ICs became more complex and the num- 
ber of pins grew, the standard dual-in-line 
packages grew longer and wider, presenting 
new electrical and mechanical problems. 
Some of these were resolved with the intro- 
duction of the ceramic leadless chip carrier 
(LCC). These were square, ceramic packages 
without leads which can be socketed or 
soldered directly to a substrate if the thermal 
coefficient of expansion of the chip carrier 
and the substrate are to be matched. 

In 1980, the Plastic Leaded Chip Carrier 
(PLCC) was introduced as a cheaper alterna- 
tive to the LCC. However, this was at the 
same time that SMD was winning acceptance 
in commercial electronics and the PLCC was 
seen as an ideal SMD package for the higher 
pin count devices (those with more than 28 
leads). The PLCC is a square, plastic pack- 
age with leads on four sides, spaced down 
and under in a J-Bend configuration. It is 
available in the higher pin counts: 20, 28, 44, 
52, 68, 84 with even higher pin counts under 
development. 

The smallest square PLCC is the 20 pin 
package. There are many reasons for this; 
the primary one is that below 20 pins, the 
package would be as thick as it is square, 



PIN COUNT 


SO 


SOL 


PLCC 


8 


X 






14 


X 






16 


X 


X 




18 




X 


x (rectangular) 


20 




X 


X 


24 




X 




28 




X 


X 


44 






X 


52 






X 


68 






X 


84 






X 
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resulting in a cube-like package which would 
be very difficult to handle in an automated 
environment. 

Logic and linear devices are available in SO 
while the more complex parts such as micro- 
processors, microcontrollers, complex periph- 
erals, large memory devices, and other higher 
pin count integrated circuits will be found in 
the PLCC. 



ASSEMBLY 

The assembly of these SMD packages is 
virtually the same as for the older DIP pack- 
ages using the same materials and most of 
the same equipment and assembly technolo- 
gies. 

The only differences in the process are the 
smaller lead frames, different lead bends 
(gull-wing for SO and J-Bend for the PLCC), 
and closer spacing resulting in a much 
smaller package for the same basic die. 



RELIABILITY 

Reliability studies of SMD components, con- 
ducted not only by Signetics and Philips, but 
by many of our competitors and customers, 



have revealed that these packages are at 
least as reliable as the standard plastic DIP 
packages that have been used over the past 
20 years. In several cases, test results of the 
SMD packages have been better than their 
DIP counterparts. 



STANDARDIZATION 

The SO package is an industry standard 
format. In June 1985, the JEDEC (Joint Elec- 
tronics Engineering Council) of the EIA (Elec- 
tronics Industries Association) issued a Solid 
State Product Outlines Standard for each of 
the SO formats: MS-012 AA-AC for the 
0.150" body width SO and Ms-013 AA-AE for 
the 0.300" body width SOL. In addition to the 
JEDEC Standard, de facto standardization 
has been achieved in the industry in that most 
of the major US and European IC manufactur- 
ers (more than 15 companies currently) use 
this standard. 

The PLCC is also a standardized format, with 
a JEDEC Registered Outline #MO-047 AA- 
AH. It also is multiple sourced with over 10 
US IC manufacturers using this standard. 

Points worth noting: All SO And SOL pack- 
ages have 0.050" lead spacing and a Gull- 



Wing lead bend, while all PLCC packages 
have the same lead spacing and a J-Bend 
lead bend. 



TAPE AND REEL 

One revolutionary phenomenon in SMD is the 
development of Tape and Reel for the IC 
packages. Philips and several other compa- 
nies making automatic placement equipment 
recognized the need for a feed system which 
allows for positive indexing large volumes of 
components at high-speed in order to get 
maximum efficiency out of the new pick-and- 
place machines. Tubes are limited to a rela- 
tively small number of parts (dictated by tube 
length) and depend on gravity to feed compo- 
nents to the placement head. After several 
proposed tape formats, Philips, Signetics, 
many of the component and placement 
equipment manufacturers, and board manu- 
facturers convened under the auspices of EIA 
(Electronic Industries Association) and 
agreed on an industry standard specification 
for Tape and Reel for both SO and PLCC 
packages. The proposed EIA specification 
RS 481 A is being used by Signetics and 
Philips, both of whom have shipped compo- 
nents on Tape and Reel since late 1984. 
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Figure 1. Manufacturers' Recommended Footprint 
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20 
28 
44 
52 
68 


.425 
.525 
.725 
.825 
1.025 



Figure 2. Footprint Design for The PLCC-IC 



c 
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Package 
Outlines 



FAST Products 



PACKAGE OUTLINES FOR 
PLASTIC PACKAGES 

The following information applies to all plastic 
packages unless otherwise specified on indi- 
vidual package outline drawings. 
1. Dimensions are shown in Metric units 
(Millimeters) and English units (Inches). 



2. Lead material: Copper Alloy, solder 
(63%Sn/37%Pb) dipped. 

3. Body material: Plastic (Epoxy) 

4. Thermal resistance values are deter- 
mined by temperature sensitive parame- 
ter (TSP) method. This method uses the 
forward voltage drop of a calibrated di- 



ode to measure the change in junction 
temperature due to a known power appli- 
cation. The substrate diode of a Bipolar 
technology device is generally the diode 
used in these tests. Die size and test 
environment have significant effects on 
thermal resistance values. 



PLASTIC PACKAGES OUTLINES 


Package 
Type 


Number 

of 
Leads 


Package 
Feature 


Package 

Ordering 

Code 


Package 
Outline 
Code 


Thermal 
Resistance 

0JA/0JC 

(°C/W) 


Die Size 

(square 

mils) 


Test Conditions 


Test 
Ambient 


Test Fixture 


SO 1 

(Copper 

Leadframe) 


14 pin 
(SO-14) 


3.9mm 
(0.15") 
Body 
width 


D 


DH1 


124/37 


2,500 


Still air 
at room 
temperature 


Device soldered to 
Philips glass epoxy 
test board 

(1.12" X 0.75" X 0.059") 
with 0.008-0.009" 
stand-off. Accuracy: ±15% 


16 pin 
(SO-16) 


D 


DJ1 


113/36 


16 pin 
(SOL-16) 


7.5mm 
(0.30") 
Body 
width 


D 


DJ2 


98/30 


5,000 


Device soldered to 
Philips glass epoxy 
test board 

(1.58" X 0.75" X 0.059") 
with 0.008-0.009" 
stand-off. Accuracy: ±15% 


20 pin 
(SOL-20) 


D 


DL2 


90/28 


24 pin 
(SOL-24) 


D 


DN2 


76/26 


28 pin 
(SOL-28) 


D 


DQ2 


70/24 


10,000 


PLCC 2 

(Copper 

Leadframe) 


44 pin 
(PLCC-44) 


0.650" 
Square 
body 


A 


AX1 


50/20 


15,000 


Still air 
at room 
temperature 


Device soldered to 
Philips glass epoxy 
test board 

(2.24" X 2.24" X 0.062") 
with 0.008-0.009" 
stand-off. Accuracy: ±15% 


DIP 3 

(Copper 

Leadframe) 


14 pin 
(DIP-14) 


0.300" 
Lead 
row 
centers 


N 


NH1 


89/44 


2,500 


Still air 
at room 
temperature 


Device in Textool ZIF 
socket with 0.040", 
stand-off. Accuracy: ±15% 


16 pin 
(DIP-16) 


N 


NJ1 


86/43 


20 pin 
(DIP-20) 


N 


NL1 


74/32 


5,000 


Device in Textool ZIF 
socket with 0.040", 
stand-off. Accuracy: ±15% 


24 pin 
SLIM DIP 
(DIP-24) 


N 


NN1 


65/36 


24 pin 
(DIP-24) 


0.600" 
Lead 
row 
centers 


N 


NN3 


59/30 


28 pin 
(DIP-28) 


N 


NQ3 


52/27 


10,000 


40 pin 
(DIP-40) 


N 


NW3 


45/19 


, 15,000 







NOTES: 

1 . SO = Small Outline 

2. PLCC = Plastic Leaded Chip Carrier 

3. DIP = Dual-ln-Line Package 
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Package Outlines 



AL1 PLASTIC PLCC-20 



.395 (10 03) 



I 



385 (9.78) 

|B|P-E©i 007 (018) ©I 
B ©I 002 IN/IN I 



- WAlF-G©! 007 (018) ©| 



200 (5 08) BSC 

ffllTD^lH .007 (0 18) ©j 




l®|F-G J 015(38) | 



NOTES: 

1 Package dimensions conform to JEDEC specification 

MO-047-AA for plastic leaded chip carrier 20 leads, 

050 inch lead spacing, square (issue A, 10/31/84). 
2. Controlling dimensions, inches. Metric are shown in 

parentheses 
3 Dimensions and tolerancing per ANSI Y14.5M-1982 
4. "A" and "B" are reference datums on the molded 

body at plane "H" and do not include mold flash. 

Mold flash protrusion shall not exceed .006" (.15mm) 

on any side. 
5 Datum "D-E" and "F-G" are determined where these 

center leads exit from the body at plane "H" 

6. Pin numbers continue counterclockwise to pin #20 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number 




SEATING 
PLANE 

—h 



[®[D-E I 015 (38) 



AQ1 PLASTIC PLCC-28 



450 (11 43) I \ 

rPWiTTI " — » 

. HE) c 



l H'T^H 1 

8 (1 22) |— <*■ 

2 (1 07) 

050 (1 27) BSC -j I- 



-II-GE3 



IMF-QdM 067(016) ©I 



KMbId-E®I 667 (Q-rgy-^ 



485 (12 32) 

L 




:-l+[F-o ®|MS<-a>H 
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NOTES: 

1 Package dimensions conform to JEDEC specification 
MO-047-AB for plastic leaded chip carrier 28 leads, 
050 inch lead spacing, square (issue A, 10/31/84) 

2 Controlling dimensions- inches Metric are shown in 
parentheses 

3 Dimensions and tolerancing per ANSI Y14 5M-1982 

4 "A" and "B" are reference datums on the molded 
body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed 006" ( 1 5mm) 
on any side 

5 Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H" 

6 Pin numbers continue counterclockwise to pin #28 
(top view) 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number 




Signetics FAST Products 



Package Outlines 



AR2/PLASTIC PLCC-32 



H+|A|P-G®,qq 7 (16) ffl 




(16) ffl 



UD-EMf-GM 007 M8) ffl 

-4— I+If-g&I oisTWI 



NOTES: 

1 Package dimensions conform to JEDEC specification 
MO-047-AB for plastic leaded chip carrier 28 leads, 
.050 inch lead spacing, square, (issue A, 10/31/84). 

2. Controlling dimensions- inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 

4. "A" and "B" are reference datums on the molded 
body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

6 Pin numbers continue counterclockwise to pin #28 
(top view) 

7 Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 




-®MM3MMZM 



AX1/PLASTIC PLCC-44 



MB|D-E<SI 007(018) 



"E 



685 (1740) 
— 500 (12 70) BSC — 

"Ki flrinnnnnnnnrfi 



656 (16 66) 

650(16 51) rPIKTHm . 



A|F-G®| 007(018) 



500 (12 70) BSC 

695 (19 66) 



GS3- 



|o| 004(10)7 " 
045 (1 14) 



June 1987 




- WAlF-G<SI 007 «H8) 



Wb I d-E« .OQ T70- 



630 (1600) 



4- Wf-Q« 015(98)1 



NOTES: 

1 Package dimensions conform to JEDEC specification 
MO-047-AL for plastic leaded chip carrier 44 leads, 
050 inch lead spacing, square (issue A, 10/31/84) 

2 Controlling dimensions* inches. Metric are shown in 
parentheses. 

3 Dimensions and tolerancing per ANSI Y14 5M-1982. 

4. "A" and "B" are reference datums on the molded 
body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side. 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

6 Pin numbers continue counterclockwise to pin #44 
(top view). 

7 Signetics order code for product packaged in a PLCC 
is the suffix A after the product number 




D 



- 4»|A|B(p| 010(025) • 
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Package Outlines 



AA1 PLASTIC PLCC-52 



g S|D-E©l .007 (0 18) ( 
sm .002 IN/IN 



785 (19.94) 
—.600 (15.24) BSC— | 

.. (firm nnn firm nnni{i - 



- WAlF-G@ TCo 7(0ifl> m 



WBID-6(W 0071 Q-W 




045 (1 14) 
.025 (0.64) 



,730 (18.54) 
690 (1753) 



HF-G©l 015 (.38)1 



730 (18.54) 
.690 (17 53) 



NOTES: 

1 Package dimensions conform to JEDEC specification 
MO-047-AD for plastic leaded chip carrier 52 leads, 
050 inch lead spacing, square (issue A, 10/31/84) 

2 Controlling dimensions inches. Metric are shown in 
parentheses 

3 Dimensions and tolerancing per ANSI Y14 5M-1982 

4 "A" and "B" are reference datums on the molded 
body at plane "H" and do not include mold flash 
Mold flash protrusion shall not exceed 006" (.15mm) 
on any side 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H" 

6 Pin numbers continue counterclockwise to pin #52 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 



358 (909) 



waib«* .010 rossng 



AB1 PLASTIC PLCC-68 



995 (2527) 

985(25 02) 

-800(2032) BSC- 



— WAF-G®! 007(01871 




NOTES: 

1 Package dimensions conform to JEDEC specification 
MO-047-AE for plastic leaded chip carrier 68 leads, 
050 inch lead spacing, square (issue A, 10/31/84) 

2 Controlling dimensions inches Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14 5M-1982 

4. "A" and "B" are reference datums on the molded 
body at plane "H" and do not include mold flash 
Mold flash protrusion shall not exceed 006" (.15mm) 
on any side 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H" 

6 Pin numbers continue counterclockwise to pin #68 

(top view) 
7. Signetics order code for product packaged in a PLCC 

is the suffix A after the product number 



igZ-'-r:" ■■■■■■A 

804 (1534) I 



598 (1519) ~ 
930 (23 62) 
890 (2261) 



H»uiBdM oio(6ssr-?a 

— m D-E CSX 015 (38)1 
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Package Outlines 



AC1 PLASTIC PLCC-84 




NOTES: 

1. Package dimensions conform to JEDEC specification 
MO-047-AF for plastic leaded chip carrier 84 leads, 
.050 inch lead spacing, square, (issue A, 10/31/84). 
Controlling dimensions: inches. Metric are shown in 
parentheses. 

Dimensions and tolerancmg per ANSI Y14.5M-1982 
"A" and "B" are reference datums on the molded 
body at plane "H" and do not include mold flash 
Mold flash protrusion shall not exceed .006" (15mm) 
on any side 

Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H" 

6. Pin numbers continue counterclockwise to pin #84 
(top view) 

7 Signetics order code for product packaged in a PLCC 
is the suffix A after the product number 
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Package Outlines 



DH1/PLASTIC SO-14 



4.00 (.157) 
3.80 (.150) 



EEh 



HL 



■|D<D|.1Q (.004)1 



B H H H fl H H' 



rOTBTf 



•1.27 (.050) BSC 
8.75 (.344) 



6.20 ( 244) 

5.80 (.228) 

l-frlE©! 25 (.010) © I 



NOTES: 

1 Package dimensions conform to JEDEC specification 
MS-012-AB for standard small outline (SO) package, 14 
leads, 3 75mm (150") body width (issue A, June 1985) 

2 Controlling dimensions are in mm Inch dimensions in 
parentheses 

3 Dimensions and tolerancing per ANSI Y14 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed 15mm (006") on 
any side 

5 Pin numbers start with pin #1 and continue 
counterclockwise to pin #14 when viewed from top 

6 Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product numbei 



|Q|.10(-004) | 



i 



nmru-mnl 



.35 (.014) 



-EH 



ElD©| .25 (.010) (j 




.19 (.007) .10 (.004) 



DJ1/PLASTIC SO-16 



dL 







-WDdl .10 (.004) | -j 








ijRHRHRHR 




l 

4.00 (.157) 
3.80 (.150) 




6 20 (.244) 
5 80 (.228) 


Eta 


|+|E®| 25 (.010) © | 


i 








| PIN#1 | 


Hfc 


HHHHHy 

I 

-1.27 (.050) BSC 
10.10 (.394) 
9.80 ( 386) 




E03 







NOTES: 

1 Package dimensions conform to JEDEC specification 
MS-012-AC for standard small outline (SO) package, 16 
leads, 3 75mm (150") body width (issue A, June 1985) 

2 Controlling dimensions are in mm Inch dimensions in 
parentheses 

3 Dimensions and tolerancing per ANSI Y14 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed 15mm (006") on 
any side 

5 Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from top 

6 Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number 



.50 (020) 



B5B5H55L 



1.35 (0 53) 



.35 (.014) 



- j-frlTlE]D©l ,25 (.010)©"! 




19 (007) 
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Package Outlines 



DJ2/PLASTIC SOL-16 



7.60 (.299) 



7 40 (.291) 

I 

EEI 



| PIN#1 h 



S- 



- HHp<§>I -10 (QQ<n - 



ijjjjjji 




tiMtlbbttbt! 



1.27 (.050) esc 
10.10 (.398) 



10.65 (.419) 
10.26 (.404) 

r$-|E®l.25(010) ® I 




|q|.1Q (004) 



NOTES: 

1 Package dimensions conform to JEDEC specification 
MS-013-AA for standard small outline (SO) package, 16 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed 15mm (.006") on 
any side 

5 Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from top. 

6 Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 



fi^H t | T|HM. 2 5(.010)« | 



.75 (.030) 







c 


.50 (.020) 


X45° 






J \ 


I 


;/ 


\ w 


I 

.32 (.013) 
.23 (.009) 




30 (.012) 
.10 (.004) 


1.07 (.042) 
0.86 (.034) 




DL2/PLASTIC SOL-20 



7 60 (.299) 



7.40 (.291) 

I 
IS 



PIN#1 | - 



ES- 



- Md©1 -10 (-004) \ 



HHHHHHHHHB 




PTBTBTBTi 



1.27 (.050) BSC 

12.60 (.496) 

13.00 (.512) 



10 26 (.404) 
!+jE®j.25 (010) © I 



^J 



|Q| 10 (-004) | 



2.35 (.093) 

L 



NOTES: 

1 Package dimensions conform to JEDEC specification 
MS-013-AC for standard small outline (SO) package, 20 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2 Controlling dimensions are in mm. Inch dimensions in 
parentheses 

3 Dimensions and tolerancing per ANSI Y14.5M-1982. 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed 15mm (006") on 
any side 

5 Pin numbers start with pin #1 and continue 
counterclockwise to pin #20 when viewed from top. 

6 Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number 



=J 



.49 (.019) 



H+iTlEJO®! .25 (.010) % 



.32 (.013) 
23 (.009) 



.50 (.020) 



Y-i 



B 



.30 (.012) 
' .10 (.004) 



1.07 (.042) 



.86 (.034) 
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Package Outlines 



DN2/PLASTIC SOL-24 



PIN#1 h 



EEh 



EL 



HD(Dl .10 (.004) h 



UjijmyLLBJ 




HlilHHrJHHHHrJrJIjI 



A 27 (.050) BSC 
15.20 (.598) 



10 26 (404) 
f+lE©| 25 (010) © I 



|Q| .10 (.004) | 



M 



2 65 (104) 
2 35 (093) 

L 



NOTES: 

1 Package dimensions conform to JEDEC specification 
MS-013-AD for standard small outline (SO) package, 24 
leads, 7.50mm (300") body width (issue A, June 1985) 

2 Controlling dimensions are in mm Inch dimensions in 
parentheses 

3 Dimensions and tolerancing per ANSI Y1 4 5M- 1 982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed 15mm (006") on 
any side 

5 Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from top 

6 Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number 



.49 (.019) 



H+lT|ElD®| 25 (010) @~] 




10 (.004) 



DQ2/PLASTIC SOL-28 



| PIN#1 | 



E°3- 



b 



- ffr|P©l 10 (004) h 



ftflBHRHHRHHHB 




U 



1.27 (.050) E 



18.10 (.713) 



NOTES: 

1 Package dimensions conform to JEDEC specification 
MS-013-AE for standard small outline (SO) package, 28 
leads, 7 50mm (300") body width (issue A, June 1985) 

2 Controlling dimensions are in mm Inch dimensions in 
parentheses 

3 Dimensions and tolerancing per ANSI Y14 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed 15mm (006") on 
any side 

5 Pin numbers start with pin #1 and continue 
counterclockwise to pin #28 when viewed from top. 

6 Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number 



uonoomi 



- WrlE|D©l 25 (.010)©"] 



JS 



32 (013) 



k 



.10 (.004) 
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Package Outlines 



NH1/PLASTIC DIP-14 



D®| 004 MOP 



■*.."■ ft ■",■"■■". ■*. 



l PIN#1 \ ~ 



E&- 



y y u u u u y 



EB- 



ft 



— .100 (2 54)B 
757 (19 23) 
.746 (18.95) 

. .064 (1.63) 



.255 (6 48) 
245 (6 22) 



NOTES: 

1 Controlling dimension inches. Metric are shown in 
parentheses 

2 Package dimensions conform to JEDEC specification 
MS-001-AC for standard dual in-line (DIP) package 300 
inch row spacing (PLASTIC) 14 leads (issue B 7/85) 

3 Dimensions and tolerancing per ANSI Y14 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side 

5 These dimensions measured with the leads constrained 
to be perpendicular to plane T 

6 Pin numbers start with pin #1 and continue 
counterclockwise to pin #14 when viewed from the top. 



SEATING 
PLANE I 




- f»]TIEID©l 010 (.25) ©| 




NJ1/PLASTIC DIP-16 



|D©| .004 ( 10T~ 



£~T 



rAAA AAAAA 



J_ 



r pin#i h - 



Fywwvy 



NOTES: 

1 Controlling dimension inches Metric are shown in 
parentheses 

2 Package dimensions conform to JEDEC specification 
MS-001-AA for standard dual in-line (DIP) package 300 
inch row spacing (PLASTIC) 16 leads (issue B. 7/85) 

3 Dimensions and tolerancing per ANSI Y14 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed 010 inch (25mm) 
on any side. 

5 These dimensions measured with the leads constrained 
to be perpendicular to plane T 

6 Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from the top. 




a 
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Package Outlines 



NL1/PLASTIC DIP-20 



■004 (.10) \ - 



maaaaaaaA 



I PIN # if - 



yyyyyv^yvy 



-.100 (2.54) BSC 
1.057 (26.85) 



.255 (6.48) 
245 (6 22) 




NOTES: 

1. Controlling dimension: inches. Metric are shown in 
parentheses. 

2 Package dimensions conform to JEDEC specification 
MS-001-AE for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 20 leads (issue B. 7/85) 

3. Dimensions and tolerancing per ANSI Y14 5M-1982. 

4. "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T 

6 Pin numbers start with pin #1 and continue 

counterclockwise to pin #20 when viewed from the top. 



120 (3.05) 



.017 (.43) 



- U>lTlElD(DI..010(.2fe) <5>l 




NN1 /PLASTIC DIP-24 



.004 (.10) -r 



EP 



I PIN#1 H 



E&- 



A AAA AAA A A A A A 



WJVVVT7VVVY1[ 



■ .100 2.54 (BSC) 

1.256 (31.90) 




NOTES: 

1 Controlling dimension: inches Metric are shown in 
parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AR for standard dual in-line (DIP) package 300 
inch row spacing (PLASTIC) 24 leads (issue B. 7/85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed 010 inch (.25mm) 
on any side 

5 These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 

counterclockwise to pin #24 when viewed from the top 



.300 (7.62) 
(NOTE 5) 



B 



\— .300 (7.62) — 

(NOTE 5) 

.395 (10.03) 

.300 ( 7.62) 
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Package Outlines 



NN3/PLASTIC DIP-24 



T 



I 004 ( 10) t - 



itif n ii n ii n if n ii n ir n ii n ii n ii n ii ,1 if , !L 



m 



EElO- 



EED- 



^JTTWVWWY 



-100 (2 54) BSC 
1260 (3200) 



NOTES: 

1 Controlling dimension inches Metric are shown in 
parentheses. 

2 Package dimensions conform to JEDEC specification 
MS-001-AA for standard dual in-line (DIP) package 600 
inch row spacing (PLASTIC) 24 leads (issue B 7/85) 

3 Dimensions and tolerancmg per ANSI Y14 5M-1982 

4. "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed 010 inch (25mm) 
on any side 

5 These dimensions measured with the leads constrained 
to be perpendicular to plane T 

6 Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top 




NQ3/PLASTIC DIP-28 



- ttfcyftl 064 06) \ - 
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m ) 



I PIN # 1H 



.560 (14 22) 
545 (13 84) 



stwwwwwwy 



■ .100 (2 54) BSC 

1.460 (37.08) 



NOTES: 

1 Controlling dimension inches Metric are shown in 
parentheses 

2 Package dimensions conform to JEDEC specification 
MS-001-AB for standard dual in-line (DIP) package 600 
inch row spacing (PLASTIC) 28 leads (issue B 7/85) 

3 Dimensions and tolerancmg per ANSI Y14 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions Mold 
flash or protrusions shall not exceed 010 inch (25mm) 
on any side 

5 These dimensions measured with the leads constrained 
to be perpendicular to plane T 

6 Pin numbers start with pin #1 and continue 
counterclockwise to pin #28 when viewed from the top 
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NW3/PLASTIC DIP-40 



H$lD®|.004 (,ioT 



m ) 
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NOTES: 

1 Controlling dimension inches Metric are shown in 
parentheses 

2 Package dimensions conform to JEDEC specification 
MS-001-AC for standard dual in-line (DIP) package 600 
inch row spacing (PLASTIC) 40 leads (issue B. 7/85) 

3 Dimensions and tolerancmg per ANSI Y14 5M-1982 

4 "T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5 These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6 Pin numbers start with pin #1 and continue 
counterclockwise to pin #40 when viewed from the top 
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PACKAGE OUTLINES FOR 
HERMETIC CERDIP 

1. Controlling dimensions are given in 
inches, and millimeters in parentheses. 

2. Dimensioning and tolerancing per ANSI 
Y14.5M-1982. 

2.1 © is a geometric characteristic symbol 
meaning: the accuracy of a position. 
"T", "D", and "E" are reference datums 
on the body and include allowance for 
glass overrun and meniscus on the seal 
line, and lid to mismatch. 
"S" is a modifying symbol and means: 
regardless of features. 



2.4 



2.2 



2.3 



"M" is a modifying symbol and means: at 
a maximum material condition. 
BSC means: Basic 

These dimension measured with the 
leads constrained to be perpendicular to 
plane T. 

Pin numbers start with pin #1 and con- 
tinue counter-clockwise when viewed 
from the top. 

Lead material: ASTM alloy F-38 (Alloy 
42) or equivalent - tin plated or solder 
dipped. 

Body Material: Ceramic with glass seal at 
leads. 



Thermal resistance values are deter- 
mined by temperature sensitive parame- 
ter (TSP) method. This method uses the 
forward voltage drop of a calibrated di- 
ode to measure the change in junction 
temperature due to a known power appli- 
cation. 

Test conditions: 
Test ambient - still air 
Power dissipation - LOW 
Test fixture 

0JA -Textool ZIF socket 
with .040" stand-off 
0jc -water cooled heat sink 
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FN1 24-PIN HERMETIC CERDIP (300mil-wide) 



Aaaa aaaaaaaA 



33 > 
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ESD- 



- .100 (2.54) BSC 

1.280 (32.61) 

1.240 (31.40) 



030 ( 76) 



306 (7 77) 
285 (7 24) 



m- 



.050 (.76) 



SEATING 
PLANE 



raiMM 



NOTES: 

1 Controlling dimension inches Millimeters are shown in 
parentheses 

2 Dimensions and tolerancing per ANSI Y14 5M - 1982. 

3 "T", "D", and "E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch 

4 These dimensions measured with the leads constrained 
to be perpendicular to plane T 

5 Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top 



.320 (813) 



.023 (.58) 



.015 (.38) 



— ffrl T|E |D ©1.010 (.254)" 




' 290 (7.37)" 
(NOTE 4) 



f BSC 

I 300 (7.62) 
-J (NOTE 4) 

395 (10 03) . 
300 (7.62) 



853-0586 84000 
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SIGNETICS 
HEADQUARTERS 

811 East Arques Avenue 

P.O. Box 3409 

Sunnyvale, 
California 94088-3409 
Phone: (408) 991-2000 

ALABAMA 
Huntsville 

Phone: (205) 830-4001 

ARIZONA 
Phoenix 

Phone: (602) 265-4444 

CALIFORNIA 
Canoga Park 

Phone: (818) 340-1431 

Irvine 

Phone: (714) 833-8980 
(213) 588-3281 

Los Angeles 

Phone: (213) 670-1101 

San Diego 

Phone: (619) 560-0242 

Sunnyvale 

Phone: (408) 991-3737 

COLORADO 
Aurora 

Phone: (303) 751-5011 

FLORIDA 
Clearwater 

Phone: (813) 796-7086 

Ft. Lauderdale 

Phone: (305) 486-6300 

GEORGIA 
Atlanta 

Phone: (404) 953-0067 

ILLINOIS 
Itasca 

Phone: (312) 250-0050 

INDIANA 
Kokomo 

Phone: (317) 453-6462 

KANSAS 
Overland Park 

Phone: (913) 469-4005 

MASSACHUSETTS 
Littleton 

Phone: (617) 486-8411 

MICHIGAN 
Farmington Hills 

Phone: (313) 476-1610 

MINNESOTA 
Edina 

Phone: (612) 835-7455 
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NEW JERSEY 
Parsippany 

Phone: (201) 334-4405 

NEW YORK 
Hauppauge 

Phone: (516) 348-7877 

Wappingers Falls 

Phone: (914) 297-4074 

NORTH CAROLINA 
Cary 

Phone: (919) 481-0400 

OHIO 
Worthington 

Phone: (614) 888-7143 

OREGON 
Portland 

Phone: (503) 297-5592 

PENNSYLVANIA 
Plymouth Meeting 

Phone: (215) 825-4404 

TENNESSEE 
Greeneville 

Phone: (615) 639-0251 

TEXAS 
Austin 

Phone: (512) 339-9944 

Richardson 

Phone: (214) 644-3500 

CANADA 

SIGNETICS CANADA, LTD. 

Etobicoke, Ontario 

Phone: (416) 626-6676 

Nepean, Ontario 

Signetics, Canada, Ltd. 
Phone: (613) 726-9576 

REPRESENTATIVES 

ARIZONA 
Scottsdale 

Thorn Luke Sales, Inc. 
Phone: (602) 941-1901 

CALIFORNIA 
Santa Clara 

Magna Sales 
Phone: (408) 727-8753 

CONNECTICUT 
Brookfield 

M & M Associates 
Phone: (203) 775-6888 

FLORIDA 
Clearwater 

Sigma Technical Associates 
Phone: (813) 791-0271 

Ft. Lauderdale 

Sigma Technical Associates 
Phone: (305) 731-5995 



ILLINOIS 
Hoffman Estates 

Micro-Tex, Inc. 
Phone: (312) 382-3001 

INDIANA 
Indianapolis 

Mohrfield Marketing Inc. 
Phone: (317) 546-6969 

IOWA 
Cedar Rapids 

J.R. Sales 

Phone: (319) 393-2232 

MARYLAND 
Glen Burnie 

Third Wave Solutions, Inc. 
Phone: (301) 787-0220 

MASSACHUSETTS 
Needham Heights 

Kanan Associates 
Phone: (617) 449-7400 

MICHIGAN 
Bloomfield Hills 

Enco Marketing 
Phone: (313) 642-0203 

MINNESOTA 
Eden Prairie 

High Technology Sales 
Phone: (612) 944-7274 

MISSOURI 
Bridgeton 

Centech, Inc. 
Phone: (314) 291-4230 
Raytown 
Centech, Inc. 
Phone: (816) 358-8100 

NEW JERSEY 
East Hanover 

Emtec Sales, Inc. 
Phone: (201) 428-0600 

NEW MEXICO 
Albuquerque 

F.P. Sales 

Phone: (505) 345-5553 

NEW YORK 
Ithaca 

Bob Dean, Inc. 
Phone: (607) 257-1111 

OHIO 
Cleveland 

Covert & Newman 
Phone: (216) 663-3331 

Dayton 
Covert & Newman 
Phone: (513) 439-5788 

Worthington 
Covert & Newman 
Phone: (614) 888-2442 



OKLAHOMA 
Tulsa 

Jerry Robinson and 

Associates 

Phone: (918) 665-3562 

OREGON 
Hillsboro 

Western Technical Sales 
Phone: (503) 640-4621 

PENNSYLVANIA 
Pittsburgh 

Covert & Newman 
Phone: (412) 531-2002 

Willow Grove 

Delta Technical Sales Inc. 
Phone: (215) 657-7250 

UTAH 

Salt Lake City 

Electrodyne 

Phone: (801) 486-3801 

WASHINGTON 
Bellevue 

Western Technical Sales 
Phone: (206) 641-3900 

Spokane 

Western Technical Sales 
Phone: (509) 922-7600 

WISCONSIN 
Waukesha 

Micro-Tex, Inc. 
Phone: (414) 542-5352 

CANADA 

Burnaby, British Columbia 

Tech-Trek, Ltd. 
Phone: (604) 439-1367 

Mississauga, Ontario 

Tech-Trek, Ltd. 
Phone: (416) 238-0366 

Nepean, Ontario 

Tech-Trek, Ltd. 
Phone: (613) 726-9562 

Richmond, British Columbia 

Tech-Trek, Ltd. 
Phone: (604) 271-3149 

Ville St. Laurent, Quebec 

Tech-Trek, Ltd. 
Phone: (514) 337-7540 



10-3 



B 



Signetics FAST Products 



Sales Offices 



Section 10 



DISTRIBUTORS 

Contact one of our 
local distributors: 

Anthem Electronics 
Arrow Electronics 
Avnet Electronics 
Hamilton/Avnet Electronics 
Lionex Corporation 
Schweber Electronics 
Summit Distributors 
Quality Components 
Wyle LEMG 
Zentronics, Ltd. 

FOR SIGNETICS 

PRODUCTS 

WORLDWIDE: 

ARGENTINA 

Philips Argentina S.A. 

Buenos Aires 
Phone: 54-1-541-7141 

AUSTRALIA 
Philips Electronic 
Components and Materials, 
Ltd. 

Artarmon, N.S.W. 
Phone: 61-2-439-3322 

AUSTRIA 

Osterrichische Philips 
Bauelemente 

Wien 

Phone: 43-222-62-91-11 

BELGIUM 

N.V. Philips & MBLE 

Bruxelles 

Phone: 32-2-5-23-00-00 

BRAZIL 

Philips Do Brasil, Ltda. 

Sao Paulo 

Phone: 55-11-211-2600 

CHILE 

Philips Chilena S.A. 

Santiago 

Phone: 56-02-077-3816 

COLOMBIA 
Iprelenso, Ltda. 

Bogota 

Phone: 57-1-2497624 



DENMARK 
Miniwatt A/S 

Copenhagen S 
Phone: 45-1-54-11-33 

FINLAND 
Oy Philips Ab 

Helsinki 

Phone: 358-0-172-71 

FRANCE 

R.T.C. La Radiotechnique- 

Compelec 

Paris 

Phone: 33-1-43-38-80-00 

GERMANY 
Valvo 

Hamburg 

Phone: 49-40-3-296-1 

GREECE 

Philips Hellenique S.A. 

Athens 

Phone: 30-1-9-21-5111 

HONG KONG 

Philips Hong Kong, Ltd. 

Kwai Chung 

Phone: 852-0-245-121 

INDIA 

Peico Electronics & Elect. 

Ltd. 

Bombay 

Phone: 91-22-493-8721 

INDONESIA 

P.T. Philips-Ralin Electronics 

Jakarta Selatan 
Phone: 62-21-512-572 

IRELAND 

Philips Electrical Ltd. 

Dublin 

Phone: 353-1-69-33-55 

ISRAEL 

Rapac Electronics, Ltd. 

Tel Aviv 

Phone: 972-3-477115 

ITALY 
Philips S.p.A. 

Milano 

Phone: 39-2-67-52-1 



JAPAN 

Signetics Japan Ltd. 

Osaka 

Phone: 81-6-304-6071 
Signetics Japan Ltd. 

Tokyo 

Phone: 81-3-230-1521/2 

KOREA 

Philips Industries, Ltd. 

Seoul 

Phone: 82-2-794-501 1 /2/3 
/4/5 

MEXICO 

Electronica S.A. de C.V. 

Toluca 

Phone: (721) 613-00 

NETHERLANDS 
Philips Nederland B.V. 

Eindhoven 

Phone: 31-40-793-333 

NEW ZEALAND 

Philips New Zealand Ltd. 

Auckland 

Phone: 64-9-605914 

NORWAY 

Norsk A/S Philips 

Oslo 

Phone: 47-2-68-02-00 

PERU 
Cadesa 

Lima 

Phone: 51-14-319253 

PHILIPPINES 

Philips Industrial Dev., Inc. 

Makati 

Phone: 63-2-868951-9 

PORTUGAL 

Philips Portuguesa SARL 

Lisbon 

Phone: 351-1-65-71-85 

SINGAPORE 

Philips Project Dev. Pte., Ltd. 

Singapore 

Phone: 65-350-2000 



SOUTH AFRICA 
E.D.A.C. (PTY), Ltd. 

Joubert Park 

Phone: 27-11-402-4600 

SPAIN 
Miniwatt S.A. 

Barcelona 

Phone: 34-3-301-63-12 

SWEDEN 

Philips Komponenter A.B. 

Stockholm 

Phone: 46-8-782-10-00 

SWITZERLAND 
Philips A.G. 

Zurich 

Phone: 41-1-488-2211 

TAIWAN 

Philips Taiwan, Ltd. 

Taipei 

Phone: 886-2-712-0500 

THAILAND 

Philips Electrical Co. 

of Thailand Ltd. 

Bangkok 

Phone: 66-2-233-6330-9 

TURKEY 
Turk Philips 
Ticaret A.S. 

Istanbul 

Phone: 90-11-43-59-10 

UNITED KINGDOM 
Mullard, Ltd. 

London 

Phone: 44-1-580-6633 

UNITED STATES 

Signetics International Corp. 

Sunnyvale, California 
Phone: (408) 991-2000 

URUGUAY 
Luzilectron, S.A. 

Montevideo 

Phone: 598-91-56-41/42 
/43/44 

VENEZUELA 
Magnetica, S.A. 

Caracas 

Phone: 58-2-241-7509 



Effective 4-22-87 
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Signetics 

a subsidiary of U.S. Philips Corporation 

Signetics Corporation 

811 E. Arques Avenue 

RO. Box 3409 

Sunnyvale, California 94088-3409 

Telephone 408/991-2000 
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